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Cave Creek Water Company ("Cave Creek"), through undersigned counsel, hereby files a 

Line Extension Agreement between Cave Creek and the Co-Family Trustees of the Derald D. 

Ulmer 2002 Trust. 

RESPECTFULLY SUBMITTED this 27 of October 2006. 

ROSHKA DEWULF & PATTEN PLC 

Michael-atten 
Timothy J. Sabo 
One Arizona Center 
400 East Van Buren Street, Suite 800 
Phoenix, Arizona 85004 
Attorneys for Cave Creek Water Company 
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CAVE CREEK WATER CO. 
LINE EXTENSION AGREEMENT 

/-? /#. j ,  
THIS AGREEMENT is made this k-2, day of 0 !'&?ibf J ,2006, by and 

between CAVE C E E K  WATER CO., an Arizona corporation ("Company") and Michael D. 
Crew, Ricky D. Ufmer, Cynthia L. Ulmer-Lux, David D. Ulmer and Tamera L. Tomlin, as the 
Family Co-Trustees of the Deraid D. Utmer 2002 Trust ("Applicant"). 

A. Company holds a Certificate of Convenience and Necessity from the 
Arizona Corporation Commission ("ACC") to provide water service to the Black Mountain 
Vistas subdivision and which is more specifically described on EXHlBlT A attached hereto and 
incorporatcd herein by this reference (the "Property"). 

B. Applicant owns and intends to develop five (5) residential lots on the 
Property and has requested Company to provide water sewice to the Property. 

C .  Certain Water-Related Facilities (as hereinafter defined) must be designed, 
constructed, installed and connected to Company's system in order to perniit Company to defiver 
water service to the Property. 

D. Applicant is willing and able to finance, design, install and construct said 
Water-Related Facilities, subject to Company's approval of such design and construction. 

NOW, THEREFORE, in consideration of the mutual covenants herein contained, 
and as a predicate to the Property receiving water service, the parties hereby agree as follows: 

1. Facilities to be Constructed: This Agreement governs the construction, 
installation and hanccing of the Water-Related Facilities set forth in those certain engineering 
plans for project #108026, dated Juiy 25,2006, drafted by Pintlack Engineering, Inc., Sheet Nos. 
1 to 5, attached hereto aiid incorporated herein by this reference as Exhibit B (the "Plans"), as 
modified in final engineering plans approved by Company, the ACC, the Arizona Department of 
Environmental Quality ("ADEQ) or its delegate, the Maricopa County Environmental Services 
Department ("MCESD") aridlor such other governmental agency, if any, having authority to 
review and approve the engineering pians. Such modifications shall be deemed to arncnd the 
Plans and are incorporated herein by reference. No other or further amendments of the Plans 
shall be permitted without written authorization of Company. The facilities to be constructed 
pursuant to the Plans and all easements, rights-of-way or other rea1 property rights or interests 
allowing the construction, operation, maintenance, repair, replacement and upgrading of such 
facilities, are hereinafter referred to as the " Water-Related Facilities". Any additional lines, or 
water facilities necessary to provide adequate watcr service to the Property, or any portion 
thereof, are beyond the scope of this Agreement and Company shall have no responsibility 
therefor unless otherwise agreed by Company expressly and in writing. 

2. Applicant to Construct and Pay: Applicant shall design, conslrucl and 
install the Water-Related Facilities and shall pay a11 of the costs related thereto andor arising 
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directly or indirectly from this Agreement or any undertaking in the perfoniiance thereof, 
including, but not limited to, the costs of acquiring any necessary easements, rights-of-way or 
other rights necessary to construct, operate, maintain, repair, replace and upgradc the Water- 
Related Facilities, engineering, computer modeling analysis, materials, labor, transportation, 
equipment, known or unknown, surcharges, regutatory kes, necessary perniits, easements, 
inspections, adniinistrative overhead, attorney’s fees, approvals, testing, correction, insurancc and 
bonds, prescnt or future regulatory fees, special asscssnients, excise charges, taxes, including a 
gross-up for income tax impacts relating to receipt of the Water-Related Facilities but expressly 
excluding property taxes. 

3. Time of Payment: Applicant, prior to Company’s acceptance of the 
Water-Related Facilities, shalf pay all costs incurred by Applicant in the pcrforrnance of this 
Agreement, Upon executjon of this Agreement, Applicant shall pay Company ten percent (1 0%) 
of the Estimate Cost (as defined in Paragraph 4) of construction, as determined by Paragraph 4 
hereof, up to a maximum of fifteen thousand dollars ($15,000.00) as and for Company’s cost of 
engineering, computer modeiing analysis, inspection, administrative overhead, and attorneys‘ 
fees incurred in connection with this Agreement. All other costs payable by Applicant to 
Company hereunder shall be due and payable the fater of: (a) prior to Company’s acceptance of 
the Water-Related Facilities, or (b) within fifteen (15) days of receiving a bill therefore. Interest 
shall accrue 011 any unpaid balance af the rate of 1.5% per month. All sums paid by the 
Applicant pursuant to this Paragraph 3 and supportcd by documentation as required by Paragraph 
5 shall be deemed advances-in-aid-of-construction refundable as set forth in Paragraph 6 hereof. 

4. Actual Cost Shall Govern: The estimated total cost of the Water-Related 
Facilities is fifty-three thousand five hundred thirty-hvo dollars and 50/100 ($53,532.50) as 
shown in itemized form on Exhibit C (“Estimated Cost”). Applicant acknowledges the estimate 
is non-binding and hereby agrees to pay the actual cost of the Water-Related Facilities. 
Company shall calculate, and Applicant shall pay, the estimated income tax impact for any 
portion of the Water-ReIated Facilities treated as income for income tax purposes (e-g. service 
lines and meters serving individual lots) (herein referred to as the “gross-up”); provided, 
however, if the estimated gross-up differs from the actual amount thereof, (a) Company, within 
ninety (90) days after filing the applicable tax return, shall refund any portion of the gross-up 
collected in excess of the increase in tax iiability of Company arising from receipt of the Water- 
Related Facilities or (b) williin ninety (90) days after receiving Company’s invoice therefor, 
Applicant shall pay to Company any additional aniount necessary to h l l y  compensate Company 
for the actual increase in Company’s ?ax liability arising from receipt of the Watcr-Rclatcd 
Facilities. 

5 .  Documentation: Applicant shalt, as a condition of acceptance of the 
Water-Related Facilities and not later than sixty (60) days after completing construction, furnish 
Company with: 

(a) copies of all bills, invoices and other staterncnts of expenses 
incurred by Applicant, covering all costs of materials, equipment, 
supplies, construction and installation of the Water-Related Facilities; 
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(b) lien waivers and releases from alf contractors, subcontractors and 
vendors for materials, labor, equipment, supplies and construction 
included in Water-Related Facilities; 

(c) receipts specifying exact amounts evidencing payments in full by 
Applicant to afi contractors, subcontractors or vendors for a11 matcrials, 
equipment, supplies, labor and other costs of construction o i  the Water- 
Related Faci 1 itics; 

(d) "as-built" drawings (hardcopy and electronic copy in AutoCAD 
format refercnced to the following coordinate system: NAD83 H A W  
State Plane Central Arizona 0202 feet international) ccrtified as to 
correctness by an engineer registered in the State of Arizona and approved 
by Company, and showing the location and respective sizes of Water- 
Related Facilities; 

(e) all easements, bills of sale, deeds, subordinations, title insurance 
policies and other evidences of ownership, and/or right to construct, 
opcrate, maintain, repair, replace and upgrade the Water-Related Facilities 
as deemed necessary and in a form satisfactory to Company; and 

(r) 
Water-Related Facilities are located, if requested by Company. 

an erivironmental assessment of any real property on which the 

6. Rerum of Advance: The cost of constnrction and installation of Water- 
Related Facilities advanced by Applicant pursuant to this Agreement and evidenced by invoices 
furnished to Company pursuant to Paragraph 5 hereof, is subjcct to refund by Company to 
Applicant. Company shail make refunds annually on or before August 31 of each year for the 
preceding July 1 through June 30 period. The amount to be rcfundcd annually shalt be ten 
percent (10%) of total gross annual revenues from water sales to each bona fide custonier whose 
service line is connected to main lines covered by this Agreement (excluding all gross receipts 
collected as sales taxes, franchise fees and/or any other assessment, fee, tax or charge imposed 
by a state, federal or local governmental body or pursuant to a cost adjustment mechanism 
approved by the ACC) derived from the provision of water to each customer located on the 
Propew who is served from water mains installed by Applicant pursuant to this Agreement. 
Refunds shall be payable for a period of ten (10) years conlmencing from the later of (1) thc date 
of Company's acceptance of the Water-Related Facilities, or (2) the first day of' the month 
following 180 days from the execution of this Agreement. In no event shall the funds paid 
hereunder exceed the total amounts paid by Applicant as advances-in-aid-of-construction 
pursuant to this Agreement. Any balance remaining at the end of the ten (10) year period shall 
become nonrefundable unless the refund period is extended froin year to year at the sole option 
of Company. No interest shall be paid on any amount advanced by Applicant pursuant to this 
Agreement. 

7. Company's Right of First Refusal: Before selling or transferring the 
refund obligation of Company under this Agreement, Applicant shall first give Company, and its 
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heirs, successors and assigns, reasonable opportunity to purchase the same at the same price and 
upon the same teniis as contained in any bona fide offer which Applicant has received from any 
third person or persons wlG3i Applicant may desire to accept. 

8. Governmentaf Approvals: Prior to purchasing materials for or 
commencing construction of the Water-Refated Facilities, Applicant shall pay for and provide 10 
Company all requisite use permits, construction permits, including approvals to construct 
drinking water facilities, ACC approval of this Agreement, zoning and other governmental 
approvals and other approvals and pennits of any kind rcquired and nccessary to install, 
construct, operate and maintain the Water-Related Facilities. Applicant acknowledges that this 
Agreement must be accompanied by the Certificate of Approval to Construct issued by the 
Maricopa County Environmental Services Department for submission to the ACC for approval. 

9. Provision and Use of Easements: Applicant shall, at no cost to Company 
and in a form acceptable to Company, furnish Company any and all easements and rights-of-way 
reasonably necessary to insure the proper provision of utility service by Company, as determined 
in the sole discretion of Company, including the rights to construct, operaie, maintain, repair, 
replace and upgrade the Water-Related Facilities. In addition, Company shall have the right to 
use any of the existing or future dedications, easements, or recorded rights-of-way on the 
Property in furtherance of the proper provision of utility service by Company. 

10. Provision and Use of Wellsites, Booster Sites and Storax Tank Sites: 
Applicant agrees, at no cost to Company and in a form acceptable to Company, to establish and 
convey to Company the wellsite(s), booster sitc(s), and storage tank site@) that Company, in its 
sole discretion, deerns necessary for the proper provision of utility service by Company. It is 
understood Company shall have the right to i-eject any site offered or permit condition which 
Company andor Company's engineers, in their sole discretion, do not feel appropriate or suitable 
for Company's needs and, in such circumstance, Applicant shali be obligated to establish and 
convey a replacement site therefore suitable to Company, at 110 cost to Company. Conveyance of 
such site@) niust be by wai-ranty deed acceptable to Company and free and clear of all liens and 
encumbranccs whatsocver. 

1 1. Oblipation to Commence: Applicant shall promptly commence 
construction of the Water-Related Facilities and shall complete constiuction no later than two 
years from thc datc of this Agrccment. Should construction not promptly commence, or if 
Applicant fails to pursue completion within the such time period, or such longer period as 
mutually agreed to in writing, Company may cancel this Agreement upon ten (10) days written 
notice to Applicant. In the event the Agreement is canceled, neither party hereto shall have any 
fiirther obligations to the other hereunder, except that Applicant shall be responsible and pay to 
Company an amount equal to the costs actually incurred by Company, including, but not limited 
to, engineering and legal fees and costs incurred in the preparation of this Agreement. Any 
advances Conipany has received in excess of the actual costs paid or incurred by Company shalt 
be refunded to Applicant. 

12. Company's Right - to StoD Work: If Applicant materialiy fails to perform 
in accordance with this Agreement, Company, by a written order signed by a duly designated 
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representative of Company, may order Applicant to stop work, and Applicant shall stop 
constniction and installation of the Water-Related Facilities, or any portion thereof dcsignated in 
such order, until the cause for such order has been eliminated. 

1 3. Contractor's License: Unless another classification is appropriate, all 
construction, installation and connection of Water-Related Facilities shal1 be done by a 
contractor approved by Company and having a valid contractor's license issued by the State of 
Arizona Registrar of Contractors encompassing the work to be performed (usually a Ciass A, A- 
12 or A46 license). 

14. Construction Standards: The size, design, type and quality of the Water- 
Related Facilities shail be in accordance with good utility practices, the requirements of 
Company (as idcntified by Company in writing on or beforc the date of this Agreement or as 
attached hercto as Exhibit D or otherwise approved by Company in writing), the rules, 
regulations, orders and requirenients of the ACC, ADEQ and any other public agency having 
jurisdiction thercover, including, but not limited to, traffic control, compactioti, safety, pavement 
removal and replacement, sloping, shielding, shoring, OSHA regulations and Arizona 
Department of Health Services Buttetins No. 8 and No. 10. Arizona Administrative Code R14- 
2-406(M) requires that all he-extension agreements shall be filed and approved by the Utilities 
Division of the ACC. Applicant shall submit the Certificate of Approval to Construct Irom 
MCESD to Company promptly upon receipt of the Certificate of Approval to Construct. 
Additionally, all of said plans and specifications shall meet or exceed the standards and 
specifications of the Maricopa Association of Governments, and shall be approved in writing by 
Company before bcing submitted to ADEQ, or its designee, or the ACC for approval. Applicant 
will be solely responsible to design and construct the Water-Related Facilities with sufficient 
capacity to accommodate the water service requirement of the Property, including fire flow 
requirements imposed by a governmental entity, without adversely impacting water service to 
other customers of Company. IJpon the request of Company, the Water-Related Facilities or any 
portion thereof, shall be oversized, provided Company shall be responsible for and pay the 
incremental increase in costs and expenses related to the oversizing. 

15. Inspection and Testing: Applicant shall comply with the inspection and 
testing requirements of Company and any govemiental agency having jurisdiction over the 
construction, installation and connection of the Water-Related Facilities. Atly inspection or 
testing requirement imposed by Conipany shall be reasonable and shall not cause Applicant 
unwarranted delays in the ordinary course of construction. Unless otherwise agreed, Applicant 
shall notifi Company or Company's designated enginecr that Water-Related Facilities are ready 
for inspection and/or testing, prior to covering or otherwise limiting access to the facility and 
when inspection or tcsting is otherwise required. Company, or its designated engineer shall 
make an initial inspection of the facility within forty-eight (48) hours after being so notified, 
excluding weekends and holidays. Inspcction or testing by Company shall in no way relieve 
Applicant of responsibility to obtain any required governmental approvals of the work or relieve 
or limit Applicant's responsibility and liability for construction and ins#.allation of Water-Related 
Facilities in accordance with the tcrms of this Agreement; provided, however, if Applicant 
requires or otherwise obtains a performance bond acceptablc to Company, Applicant may require 
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Company to proceed solely against the bond to remedy defects and deficiencies in construction, 
materials and workmanship. 

16. Acceptance of Facilities: Water-Related Facilities will not be deemed 
accepted by Company unless (a) accepted in writing by Company or (b) documentation of 
conveyance has been delivered to and accepted by Company. Company shall not unreasonably 
refuse to accept the Water-Related Facilities when offered by Appticant; provided, however, 
Company has no obligation to accept Water-Related Facilities, or any portion thereof if not in 
compliance with any requirement of the provisions of Exhibit D or any other provision of this 
Agreement, including, but not firnited to, iE (i) not constructed in conformance with the Plans, 
(3) determined to be unsatisfactory in any inaterial respect upon inspection or testing, (iii) not 
paid for in full, (iv) Iiencd or encumbered in any way, (v) not located on Company property, 
easement or right-of-way, or (vi) not supported by proper documentation. Within sixty (60) days 
of Applicant tcndcring the Water-Retated Facilities for acceptance, Company shall provide 
written notification of any defects and items left to be completed. Applicant shall promptly 
correct aIf defects and complete all items so identified. 

f7. Temporary Use of Facilities: Applicant irrevocably consents to 
Company's use of all or any portion of the Water-Related Facilities, williout cost to Company, 
prior to acceptance thereof in accordance with Paragraph 16. Any water service provided by 
Conipany to the Property prior lo acceptance of the Watcr-Related Facilities as provided herein 
is provided on a temporary basis only, subject to termination by Company on ten ( IO)  days 
written notice that temporary service will no longer be available until Applicant meets all 
conditions precedent to acceptance of the Water-Related Facilities. 

18, Risk of Loss: All risk of loss shall be with Applicant until acceptance by 
Company of the Water-Related Faciiities in accordance with Paragraph 16. Applicant shali 
repair or cause to be repaired promptfy, at no cost to Company, all damage to the Water-Refated 
Facilities caused by construction operations until all construction under this Agreement has been 
completed and accepted by Company. 

19. Performance Bond and Labor and Material (Payment) Bond: Upon 
Company's request, Applicant shall provide Company with Performance and Payment Bonds for 
100% of the Estimated Cost set forth on Exhibit C. Each Bond shall be executed by a Surety 
holding a Certificate of Authority to transact surety business in the State of Arizona issued by the 
Director of the Department of Insurance. The Bond shall be written or countersigned by an 
authorized representative of the Surety who is either a resident of the State of Arizona or whose 
principal office is maintained in thc State of Arizona. The Bond shall have attached thereto a 
certified copy of the Power of Attorney for the signing official. The bonding company shall be 
rated "Best Rated A" or better by the A.M. Best Company and shall be otherwise acceptable to 
Company. 

20. Title to Prouertv: 'Ihe Water-Retated Facilities constructed pursuant to 
this Agreement shall become upon acceptance thereof by Company in accordance with 
Paragraph 16, and shall remain, thc sole properly of Company, whether or no? Applicant 
provides any written document of transfer lo Company. Upon such acceptance, Applicant shall 
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not have any further right, title, ownership or ownership interest in the Water-Related FaciIities 
whatsoever, except for the right to receive rcfunds of the particular advance-in-aid-of- 
construction pursuant to the method hereinafter described. However, Applicant shafl furnish any 
document pertaining to ownership and title as may be requested by Company including 
documents which evidence or confirm transfer of posscssion to Company o i  good and 
merchantable title io the Water-Related Facilities, easements or other real property rights or 
interests, free and clear of liens. 

21. Warranty: Unless otherwise provided in Exhibit B, Applicant warrants to 
Company that all materials and equipment furnished under this Agreement will be new, and that 
the Water-Related Facilities wilf be of good quality, free from faults and defects. Appficant 
further guarantees the Watcr-Relatcd Facilities for a period of two (2) years froin the date of their 
acceptance by Company {the "Guarantee Period"). Should any portion of the Water-Related 
Facilities need replacement or repair within the Guarantee Period, Applicant shall replace such 
portion of the Water-Related Facilities on a lien-free basis at no cost to Company. 
Nolwithstanding the forcgoing, in the event Applicant is unable to obtain a warranty of least two 
(2) years from a contractor and Applicant provides sufficient written evidence to Company (as 
determined in Company's reasonable discretion) of AppIicant's inability to obtain such a 
warranty after its commercially reasonable effoi-ts to do so, the Guarantee Period shall be 
reduced to a period of one (1) year from the date of their acceptance by Company. If Applicant 
fails within a reasonable time to replace or repair any portion of the Water-Related Facilities 
dcemcd to be needed, Company may cause said Water-Related Facilities to be replaced or 
repaircd and Applicant agrees to pay all costs incurred therein; provided, however. if Applicant 
has obtained a performance bond which has been accepted by Company, Applicant may require 
Company to first proceed against the bond to remedy defects and deficiencies in construction, 
materials and workmanship. Any portion of the Water-Related Facilities not conforming to this 
Agreement, including substitutions not properly approved and authorized, may be considered 
defective. Jf required by Company, Applicant shall furnish satisfactory evidence as to the kind 
and quality of materials and equipment used on the Water-Related Facilities. 

22. lnsurancc: Applicant shall secure and iliainlain until acceptance of the 
Water-Related Facifities, the following insurance in the name of Applicant, naming Company as 
additional insured with respect to claims which may arise out of or result from Applicant's acts, 
operations or negligence or those of its subcontractors, or anyone directly or indirectly employed 
by any of them including officers, employees, agents or representatives for matters related to this 
Agreement. 'The coverage shall be provided on an "occurrence" basis rather than a "claims 
made'' basis, shall be provided without offset against Company's existing insurance and provide 
for a minimum of thirty (30) days notice to Company prior to cancellation, reduction in coverage 
or other substantial modification. Applicant shall provide a Certificate of Insurance, which sets 
forth the following minimum amounts and typcs of coverage: 

I'YPE OF COVERAGE AMOUNT NO LESS THAN 

Workers' compensation Statutory Rcquirernents 

Employers Workers' $1 00,000 each accident 
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Compensation Liability 

Commercial General Liability 
(including contractual 
Iiability for this Contract; 

broad form property damage; 
completed operations; and 
explosion, collapse and 
underground coverage) 

Vehicie Liability 
(including Owned, hired 
and non-owned coverages) 

$100,000 disease each employee 
$500,000 disease aggregate 

$1,000,005 per occurrence 
$2,000,000 aggregate combined single limit 

$1,000,000 combined single limit 

Applicant shall submit to Company proof of the required insurance prior to 
commencing construction of the Water-Related Facilities pursuant to this Agreement andlor at 
such other tinie(s) as dccnied appropriate by Company. Applicant shall obtain the above- 
described insurance from insurance companies which are duly authorized to issue such policies 
in the State of Arizona, "Best Rated A" or better by the A.M. Best Company, and otherwise 
acceptable to Company. Applicant shall maintain such insurance coverage untif all the work has 
been completed and the Water-Related Facilities have been accepted by Company. 

Company shall not be obligated to rcview any of the Applicant's Certificates of 
Insurance, insurance policies or endorsements or to advise Appticant of any deficiencies in such 
documents and any receipt of copies or review by Company of such documents shall not relieve 
Applicant from or be deemed a waiver of Company's right to insist on strict fulfillment of 
Applicant's obligations under this Paragraph. 

23. Protection of Persons and Property: Applicant and its employees, officers, 
agents, contractors, subcontractors, heirs and assigns shal  adopt every practical means and 
comply with all laws, ordinances and regulations in order to minimize interferences to tr-aflic, 
and to avoid inconveniences, discomfort, loss, damage and injury to persons and property, 
including the provision of adcquate dust control measures during the construction, installation or 
connection of the Water-Related Facilities. All obstruction to traffic shall be guarded. Neither 
Applicant nor any subcontractor shaft trespass upon private property. Applicant shall protect 
against injury or damage to pipes, sewer conduits, electrical conduits, lawns, gardens, shrubbery, 
trees, fences, or other structures or property, public and/or private, encountered in the 
performance of this Agreement. Applicant shall be responsible and liablc for any injury or 
damage to persons or property, directly or indirectly, resutting from the actions or inactions of 
Applicant, its officers, directors, agents, employecs and representatives, including contractors 
completing the Water-Related Facilities; exccpting injury or damage arising from the acts of 
pubfic enemy, inevitable accidents, fire, explosions, strikes, riots, war or any other act or thing 
reasonably beyond its control or incident to interruptions necessary for repairs or changes in 
Company's production, storage, transmission or distribution facilities. 
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24. Indemnification: Applicant shall indemnify and hold hannless Company, 
its officers, directors, members, agents and employees from and against claims or expenses, 
including penalties and assessments and attorney's fees to which they or any of them may be 
subjected by reason of injury or death of any person, or foss or damage to any property occurring 
prior to Company's acceptance of the Water-Related Facilities in accordancc with Paragraph 16, 
or contributed to or caused by the active or passive negligence of Applicant, its agents, servants, 
employees, contractors or subcontractors in the execution of Applicant's obligations under this 
Agreement or in connection therewith. In case any suit or other proceeding shall be brought on 
account thereof, Applicant will assume the defense at Applicant's own expense and will pay all 
judgments rendered therein. The provisions of this Paragraph shall survive termination of this 
Agreement. 

25. Water Service: Upon Applicant complying fully with this Agreement, 
including receiving Company's acceptance of the Water-Related Facilities in accordance with 
Paragraph 16, complying fidly with any other agreements between the parties and obtaining all 
requisite governmental approvafs to sell lots within the Property, Company agrees to offer 
domestic water service to the Property pursuant to the terms and conditions of the Agreement 
between the parties dated June 22, 2006. Water service shaIl be offered in accordance with 
Company's Articies of Incorporation, By-laws, rules and regulations, and wdcr the tariffs and 
rules and regdations approved by or of the ACC, ADWR, ADEQ or any other applicable 
regulatory agency, as amended from time to time. This Agreement shall not preclude Company 
from requiring applications fur water service to be executed and complied with prior to the actual 
delivery of water service to individual fots within the Property. 

Applicant is requesting retail potable water service to the Property for domestic 
use only. Company does not hercby agree to furnish water for iudustriaI, lake, irrigation 
(excluding residential landscaping), golf course or any other non-domestic purpose, but 
may do so if so agreed by Company in a separate written agreement. COMPANY 
EXPRESSLY DISCLAIMS ANY RESPONSIBILITY OR OBLIGATION TO PROVIDE 

ANY FIRE STANDPIPE, OR FIRE HYDRANT, OR FOR FIRE PROTECTION 
SERVICE. IN THE EVENT FIRE PROTECTION SERVICE IS INTERRUPTED, 
IRREGULAR, DEFECTIVE, OR FAILS FROM CAUSES BEYOND COMPANY'S 
CONTROL OR THROUGH ORDINARY NEGLIGENCE OF ITS EMPLOYEES, 
SERVANTS OR AGENTS, COMPANY WILL NOT BE LIABLE FOR ANY INJURIES 
OK DAMAGES ARISING THEREFROM, AND APPLICANT, ITS SUCCESSORS AND 
ASSIGNS, INCLUDING FUTUKE OWNERS OF THE PROPERTY, OR ANY PORTION 
THEREOF, SHALL DEFEND, INDEMNIFY AND HOLD COMPANY HARMLESS 
AGAINST ANY AND ALL LIABILITY, LOSS, DAMAGE OR EXPENSE OF 
COMPANY ARISING THEREFROM. 

WATER AT A SPECIFIC PRESSURE OR GALLONS-PER-MINUTE FLOW RATE AT 

Company shall have no obligation whatsoevcr to provide service to the Property 
or any portion thereof udess and until: Applicant has paid the fuff cost of the Water-Refated 
Facilities as required hereunder; Applicant has secured aft governmental approvals required 
hereunder or as a condition to the sale and/or occupancy of the subdivided lots; construction of 
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the Water-Related Facilities has been completed and accepted by Company; and Applicant has 
paid all fees, charges, and deposits authorized to be charged by the ACC including, but not 
limited to, meter and servicc lines which are not a pari of the Water-Related Facilities covered by 
this Agreement. 

26. Conservation Recluirement: To the cxtent Applicant contracts for or 
constructs residences or other water consuming facilities on the Property, Applicant shall make 
its best efforts to ensure that consti-uclion of said residences and facilities incorporates the Latest 
technologies in water conservation consistent with the economic investment therein and limits 
water using features. Applicant shall take all steps necessary, including restricting outside lawns 
and vegetation through recorded covenants, conditions and restrictions, to limit total water usage 
on the Propcrty, and on individual lots and facilities within thc Property (a) to levels at or below 
the gallons per capita per day standard recognized by ADWR for Company and (b) in 
accordance with any other water use standard applicable to Company and set by law, regulation, 
order or tariff. 

27. Non-Agents: It is agreed that Company is not an agent for Applicant and 
shall not incur any costs or expenses on behalf of Applicant and that Applicant is not an agent of 
Company and shall not incur any costs or expenses on behalf of Company. 

28. Communication: Communications hereunder shall be sent to Applicant 
addressed as follows: 

Rick Wlmer 
c/o Gresham Transfer 
P.O. Box 699 
Fairview, OR 97024 
Fax: (503)  695-5755 

With a copy to: 

David Gulino 
441 3 N. Saddlebag Trail, Suite 5 
Scottsdale, A2 8525 1 
Fax: (480) 946-5041 

or to such other addresses or addressees as Applicant may advise Company in writing, and to 
Company at: 

Cave Creek Water Co. 
c/o Cindy L i l a  
21410 N. 19th Ave., Suite 201 
Phoenix, AZ 85027 
Facsimile: (623) 580-9659 

with a copy to: 



Salmon, Lewis & Weldon, P.L.C. 
c/o Kristin D. Magin, Esq. 
2850 E. Camelback Rd., Ste. 200 
Phoenix, Arizona 85016 
Facsimile: (602) 80 1-9070 

or to such other addresses or addressees as Company may advise Applicant in writing. Alt 
notices shall be in writing and shall be delivered by hand-delivezy, or by deposit with an 
overnight express delivery service, or by deposit with the US.  Postal Service, certified mail, 
return receipt requested, or by facsimile delivery, and shall be decmed given and received upon 
receipt, if handdeIivered, or one business day after deposit with an overnight express delivery 
service, or tlxee business days after mailing, if mailed by certified mail, returned receipt 
requested, or the same day if delivery by facsimile or one business day after delivery by 
facsimile after 5 pm MST. 

29. Assignabilie: This Agreement shall be binding upon and inure to the 
benefit of the parties hereto and their respective legal representatives, S U C C ~ S S O ~ ~  and assigns and 
either party may record the Agreement with the County Recorder's office in the county where the 
Property is located. However, Applicant shall not assign its rights, obligations and interest in 
this Agreement without the prior written consent o f  Company and any attempted assignment 
without such consent shall be void and of no effect. It shatf not be unreasonable for Company to 
withhold its consent if the proposed assignee does not own the Property. 

30. Covenant Running With the Land: The parties intend the duties and 
obligations imposed on Applicant by Paragraphs 9 and 26 of this Agreement to be a covcnant 
running with the Property and they shall run with the Property and be the obligation of and be 
binding upon all holders of any legal or equitable interest in the Propcrty. 

31, Rights and Remedies: The duties and obligations imposed by this 
Agreement and the rights and remedies available hereunder shall be in addition to and not a 
limitation of any duties, obligations, rights and remedies otherwise imposed or available at law 
or equity. No action or failure to act by Company or Applicant shall constitute a waiver of any 
right or duty afforded any of them under the Agreement, nor shall any action or failure to act 
constitute an approval of or acquiescence in any breach, except as may be specifically agreed in 
writing. 

32. Litigation: Should litigation be necessary to enforce any term or provision 
of this Agreement, or to collect any damage claimed or portion of the amount payable under this 
Agreement, then all litigaiion and collection expenses, witness fees, court costs, and attorneys' 
fees shall be paid to the prevailing party. Nothing herein shall preclude non-binding arbitralion 
if the parties so elect in the event of a dispute hereunder. 

33. Entire Ameement/fime of the EssenceIWaiver: This Agreement together 
wilh the watcr service agreement sels forth thc full and entire agreement of the parties and 
supersedes any and all prior or contemporaneous agreements, understandings, representations 
and statements, oral or written, with respect to the subject matter hereof, including any draft 
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attached to the water service agreement. This Agreement may only be altered, amended or 
supplemented in writing. This Agreement shall bc governed by the laws of the State of Arizona. 
Time is of the essence in perfortning all obligations hereunder. Waiver of a breach of any term, 
condition or covenant of this Agreement by any party shall bc limited to the particular instance 
and shall not be deemed to waive future breaches of the other party of the same or other terms, 
conditions or covenants. 

34. Counterparts: This Agreement niay be executed in any number of 
counterparts, and all such counterparts shall be deemed to constitute one and the same 
instrument, and each of said counterparts shall be deemed an original hereof. 

35. Effective Date: This Agreement shall have no force or effect whatsoever 
and shall not be binding upon Conipany or Applicant until such time as it is executed by all 
parties and actually approved by the ACC and/or the Utilities Division thereof. 

36. Authority to Exccutc: Applicant represents and warrants that the 
statements in recitals B and D are accurate and complete, and each party warrants and represents 
that it has lawful authority to cxecutc this Agreetnent and to perform a11 acts required hereunder 
and that the person signing on behalf of such party has the full right, power and aulhority to enter 
into this Agreement on behalf of such party, and to carry out such party’s obligations hereunder. 

[Signature page follows] 
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IN TVVI~ESS WHEREOF, thc parties hereto have executcd this Agreement as of 
the date and year first written above. 

CAVE CREEK WATER CO., 
an Arizona corporation 

RICKY D. UI,MER, as Family Co-Trustce of the 
Dei-ald D. Ulmer 

By: 
Name: Ricky 11. Ulmer, Family Go-Trustee 

C J W m  L. ULMHIX-LUX, as Family Co-Trustee 
of the Deraid D. UIrner 2002 Trust 

DAVID D. ULMER, as Family Co-Trustee of thc 
Derald D. Ulmefi002 Trust 

Name: David D. UImer, F d y  Co-Trustee 

T M R A  1,. 7'OMLIN, as Family Co-Trustee of 
the Derald 13. IJlrner 2002 Trust 

Name: Tamera L. Tondim, Family Co-Tnzstec 

MICHAEL D. CREW, as & q i l y  Co-Trustee oEthe 

By: 
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ACKNOW LEDGMENI'S 

STATE OF ARIZONA 

COUN'I'Y OF Maricopa 1 

On this & day of QCAC~LLJ ,2006, before me, the undersigncd, a Notary 
Public, personallj p cared G& L, ' Lt/;u who acknowledged ?/herself to be 
t h e c . % a E ; m  "6 of the kave Creck Water Co., a11 Arizona corporation, and that 
lp&.he as such, being authorized so to do, exccuted the foregoing instrument for the purposes 

) ss. 

therein contained. 

IN WJTNFS3 WHEREOF, I have hereunto set my hand and official seal. 

My Commission Expires: 

4 Iralimq 

STATE OF , o w  ,s- ) 

COUNTY OF &-; "* 

On this 1 3 3  day of o&h , 2006, before me, thc undersigned, a 
Notary Public, personally appeared fl ! c & ~ p  4 (l  who acknowledged himself to be the 
Family Co-Trustee, o€the Derald D. Ulmer 2002 Tmst, and that hc as such, being authorized so 
to do, executed the iuregoing instrument for the purposcs therein contzined. 

IN WITNESS WHEREOF, 1 have hereunto set my hand and official seal. 

My Commission Expires: 

02- 1 20 to 
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STATE OF 0 v,; 6 K- ) 

COUNTY OF (!-\&c\ f&Mfj ) 
ss. 

On this 1 8 3  day or 02 , 2006, beforc me, the undersigned, a 
Notary Public, personally appeared who acknowledged himself to be the 
Family Co-Trustee, ofthe Derald D. Ulmcr 2002 Trust, and that hc as such, being authorized so 
lo do, exccutcd the foregoing instrument for the purposes therein contained. 

k)vl4-L4 

116 WTNESS W";, 1 have hereunto set my hand and official seal. 

L J My Commission Expires: 

. ) 

COUNTY OFfl~LrnbMPh 1 
) ss. 

On this Ift day of ()l?mBcL 
fb D. 

, 2006: before mc, thc undersigned, a 
Notary Public, personally appeared who acknowledged himself to be &e 
Family Co-Tmstee, of the Derald D e r  2002 Trust, and that he as such, being authorked so 
to do, executed h e  loregoing instrument for the purposes therein contained. 

IN WI'L'NtXS WHEREOF, I have hereunto set my hand and official seal. 

My Commission Expires: 



STATEOF @66d j 

COUNTY OF hurdD& ) 
) ss. 

On this 19 day of OC-@L , 2006, before me, the undersigned, a 
Notary Public, personally appcared&&hC ( , l h - h i g  who acknowledged himself to be the 
Family Co-Trustee, of the Derald D. Ulmer 2002 Trust, and that he as such, being authorized so 
to do, executed the firegoing instrument for the puipses therein contained. 

IN WIT'NESS WHEREOF, I have hereunto sct my hand and official seal. 

My Commission Expires: 

f l v  Public. / 

On this / g  day of 2006, before mc, the undersigned, a 

Family Co-'Trustee, of the Derald D. Ulmer 2002 Trust, and that he as such, being authorized so 
to do, executed the foregoing instrument for the purposes therein contained. 

Notary Public, personally who acknowledged himself to bc the 

IN WITNESS WHEREOF, I have hereunto set my hand and official seal. 

My Commission Expires: 
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DISCLAINIER 

1 -) The information contained hcrcin is subject to revision and/or modification by 
GLOBAL WATER RESOmCES, L.L.C. as necessary to insure compliance with 
dl applicable rules and regulations. 

2.) The information contained herein is intended as a guide for the landowner, 
developer, builder, contractor, and engineer. Special circumstances may arise on 
a project where thc infomation, design guidelines, and criteria may be altered. 

3.) Questions, clarifications, andor comments on the information contained herein 
are welcome. Please contact GLOBAL WATER RESOURCES, L.L.C. 

4.) It is the responsibility of landowner, developer, builder, contractor, and engineer 
to insure that they have the latest revision of this Manual prior to comcncing 
design. 
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GLOBAL WATER RESOURCES, r,.T,.c. 
WA"3R SYSTEM STANDAXU)S 

11. GENERAT, REQUIREMENTS 

A. Intruduction 

This document has been developed as a guideline to provide minimum criteria for the 
planning, design, and construction of water systems. It is the responsibility of the 
developerlenginccr to comply with the rcquirements of the Arizona Department of 
Environmental Quality (ADEQ) in Title 18 of tbe Arizona Administrative Code (AAC), 
the Arizona Department of Water Resources (ADWR), and the standards issued by an 
authority having jurisdiction. In the event of a conflict between the Global Water 
Resources (GWK) design guidelines discussed' herein and any applicable federal, state, 
county, or local authority, the more stringent requirement shall take precedence. 

Technical specifications and standard details shall conform to the current Uniform 
Standard Specifications for Public Works Construction sponsored and distributed by the 
Maricopa Association of Governments (MAG), any GWR supplements thereto, and as 
modified herein. 

13. Codes of Practice 

All development mua be in compliance with current GWR Codes of Practice (COP), 
which are provided in Appendix A. 

C, Submittal Requirements 

All improvement projects which involve the GWR water system shall be submitted for 
GWR review and approval prior to C O ~ S ~ I U C ~ ~ O R .  SubmittaIs shall be made in accordance 
with the policies and procedures established by the local governing authority in which the 
system is to be constructed. Refer to Appendix D for additional information regarding 
the pr~cess for request aad approval of service. 

1. Master Plans 

A Water Master Pian is required for all proposed developments. Development 
master plans shall be prepared in accordance with GWR design guidelines and 
must conform lo the GWK Water Master Plan for the region. A minimum of 3 
copies shall be submitted to GWR prior to find plan submittal. Hydraulic model 
output files along with A u t o 0  files shall be submitted on a CDR disk with the 
master plan. 
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At a minimum, master plans shall include the following: 

e 

0 

e 

0 

b 

e 

0 

A brief description of the project focation, site conditions, topographic 
conditions (on an approved vertical datum), and existing and proposcd 
[and use. 
A vicinity map and proposed land use plan which identifies proposed 
parcel boundaries, street locations, and lotting (if avaiiabk). 
A description of the water system design criteria utilized. 
A figure which identifies the proposed and existing water system 
infrastructure, water service ma, contour data, and pressure zone 
boundaries (if applicable). 
Anticipated water demands created by the development, domestic and fire 

A description of the existkg and proposed water system. 
A description, location within the project, and timeline of project phasing. 
VerificaIicm that adequate pressures and ffuxvs are available under 
anticipated peak demand conditions Lhrough the use of a hydraulic model 
(preferably W aterCAD) 
A figure which labels all junctions and pipes utilized in the hydraulic 
modcl. Proposed pipc diameters shall be labeled as well. 
Model output tables for average day, maximum day, peak. hour, and 
maximum day plus fire flow conditions including discharge, velocity, 
head loss gradient per foot, and residual pressure for both residential and 
cormnerd use, if any. Refer to Paragraph A of Section III for 
requirements. 

SUPPlY. 

All master plans shall bc signed and sealed by a professional civil engineer 
registered in the State of Arizona. 

2. Construction Drawings 

All water mains shdl be located to the north or east side of the street. Contact 
GWR for resolution of any conflicts. 

Water main plans shall be at a minimum scale of 1” = 40’ and shall include the 
following information: 

0 Water main stationing. 
Signatwe approval block for the appropriate water utility provider on the 
cover sheet. 
Benchmark and datum information. 

0 Profiles for water mains 12 inches and larger. 
0 GWR standard water notes (located in Appendix B). 
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0 Existing and proposed ground elevations at the centerline of the water 
main. 
Sizing and locations of water service lines and water meters. 
Identification of pipe crossings and proposed separations with ADEQ 
approved details. 

0 Identification of existing and proposed utility locations. 
Identification and dimensions of easemcnts and right-of-ways. 

Ail pfan documents shall be signed and sealed by a professional civil engineer 
registered in the State of Arizona. 

3. Design Reports 

A design report may be required at the discretion of GWR depending on the scale 
of the prqject. A report shall be rcquired for all booster pump station projects. 
Reports shall be signed and sealed by a professional civil engineer registered in 
the State of Arizona. 

D. Meeting Requirements 

Mandatory meetings shall include the following: 

A pre-design meeting between the developer, enginecr, GWR, and the local 
governing authority . 
An onsite pre-constfiletion meeting between the contractor, the GWR inspector, 
and the focal governing authority. 

The contractor must present all applicable p e m h  prior to or during the pre-construction 
meeting inchding, but not limited to, all ADEQ permils and any pennits required by thc 
local goveining authority. 

It shall be responsibility of the developer, engineer, and/or contractor to schedule the pre- 
design and pre-construction meetings. 

Refer to Appendix D for additional information related to meeting requirements. 

E. Final Acceptance 

Final acceptance of water mains shall bc in accordance with GWR Code of Practice 
GWR-CP-01-008 Acceptance of Underground Facilities, provided in Appendix A. 

No new utilities will be accepted by GWR until the foilowing occurs: 

0 All installed facilities have been inspected, tested, and approved. 
A copy of all test reports, including trench compaction tests, and inspections has 
been provided to G'WR. 
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A11 punchlist items required by the GWR inspcctor have been addressed. 
Record drawings (as-builts) have been supplied to GWR by the Engineer-of- 
Record including AutoCAD tlies. 
A signed ADEQ “Certificate of Approval of Constnrction” has been provided to 
GWR. 
Developer has furnished copies ofthe contract, copies of all checks paid to the 
Contractor, and IJNCONDITIONAL LIEN WAIVERS from the Contractor. 
Any other outstanding issues. 

Record drawings (as-builts) to be provided to GWR shall consist of three 11” x 17” hard 
copy sets of as-built drawings and one electronic set on CDR disk in AutoCAD format 
with a minimum of two points referenced to the GWR GIS system. 

11. WATER SYSTEM INFRASTRUCTURE 

A. Welb 

GWR will assess existing wells in the deveiopment area €or inclusion in the utility’s 
potablehaw water inventory. 

Well production shall be designed to meet the maximum day water demand with one well 
out of service. Well sites shall be equipped with a backup power supply sized for a 12 
hour run time. 

Prior to drilling and installing a well, a “Notice of Intent to Drill” and ”Application for a 
Drilling Permit” must be completed with the ADWR. 

Developers shall be responsible for properly abandoning wells in accordance with 
ADWR requirements, All wells must be abandoned by ADWR licensed well drillers. 

B. Booster Pump Station and Storage Facilities 

Storige facilities shall be sized to exceed both of thc following criteria: 

30% of the maximum day demand plus a fire flow reserve. 
Average daily demand during the peak month minus firm well production 
capacity in accordance with AAC R18-5-503. 

The minimum fire flow reserve shall be equal to 120,OOO gallons (1,000 gpm €or 2 
hours). The storage requirement shall be increased as required to conform to the Fire flow 
requirements of the iocal fire authority. 

Steel water storage tanks shall meet the requirements of the American Water Works 
Association D100. Tanks may be equipped with a cathodic protection system at the 
discretion of GWR. Noncorrosive bedding material s h d  be required for all tanks. 
Interior and exterior coating systems and color schemes are subject to approval by GWR. 
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Booster pumps shall be designed to maintain pressures within the minimum and 
maxinium requirements for Wh domestic use and fie protection. Specifically, booster 
stations shall be designed to excecd both of the following criteria with the largest pump 
out of service (firm capacity): 

Maximum day demand plus fire flow. 
* Peak hour demand. 

At a minimum, pump stations and storage facilities shall be equipped with the following: 

Variable frequency drives (WD) with an air conditioned enclosure. 
Backup power supply with a fuel reserve adequate €or a 12 hour runtime. 
Disinfection faciljries. 
Hydropneumatic tank with a pad mounted air compressor and automatic level 
control. 
Flow metering with a valved bypass assembly. 
Telemetry and control system integrated to GWR SCADA systems. 
Six foot high perimeter masonry wall with a €2 foot access gate. 
Isolation and silent type check valves for each pump assembly. 
Instrumentation (pressure gauges, flow switches, etc) satisfactory to GWR. 

Thc pump station shall be equipped appropriately to protect the water system from surges 
andlor water hammer. In addition to hydropneumatic tanks and VFD’s, acceptable 
methods of protection include flow control valves on pump discharges, soft-start motor 
controllers, arid surge anticipator valves. 

Acceptable pump types include split case centrifugal and vertical turbine. Pumps specds 
shalt not be greater than 1800 rpm. 

AdditionaI design criteria is provided in ADEQ Engineering Bulletin No. IO, “Guidelines 
for Construction of Water Systems” and Engineering Bulletin No. 8, “Disinfection of 
Water Systems”. 

C. Water Distribution and Transmission Mains 

Water mains operate on a jyid system and shall bc sized as follows: 

16 inch water mains are required on one mile alignments {typically on section 
lines), No water services shall be allowed on 16 inch water mains. 
12 inch water mains are required on half-mile alignments. 
A l  internal water mains shall be Iooped 8 inch lines (with the exception of 6 inch 
fire hydrant connections). 
Fire hydrants shall be located at the end of d111 permanent dead end water lines. 
Caps with blowoffs as a substitute for fire hydrants are not acceptable. 
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Acceptabie pipe materials for water main pipe include yotyvinyi chloride (PVC) and 
ductile iron pipe (DIP). Proposals for alternate pipe innaterials may be considered by 
GWR and shall be submittcd in writing by the Engineer. The minimum pressure class of 
PVC pipe shall be AWWA C-900 DK 14 Class 200 [ 12 inches in diameter and less) or 
AWWA C-905 DR 25 Class I65 (larger than 12 inches in diameter). In no case shall the 
pressure class of m y  water main be less than the following: 

Pipe Diameter 1 Pressure Class 
12 inches and smaller 1 200DSi 

[ 14 inches and larger 1 150 psi 1 
A higher design internal working prcssure may be required to account for the occurrence 
of water harmner. 

Joints shall be restrained when necessary in accordance with MAG Standards. At a 
minimum, restrained joints shall be provided at all bends, fecs, reducers, line valves, and 
dead ends. Concrete thrust blocks as a substitute to restrained joints are not acceptable 
unless otherwise approved by GWR. 

In general, water mains shall be located on the north and east sides of the right-of-way a 
minimum of 1.5 feet behind the sidewalk. All water mains less than 12 inches in diameter 
shall tiave a minimum cover of 3 feet over the top of pipe from finished grade- All water 
mains 12 inches and larger shall have a minimum cover of 4 feet over &be top of pipe 
from finished grade. 

All water lines shall be marked wjlh 3 inch wide detector locating wire and locator tape 
(blue in color). The tape shall bc focated within the water main trench approximately I 
foot above the pipe. 

Deflection of all water mains shall be within manufacturer's recommendations or an 
appropriate fitting shall be installed. 

h the event that minimum horizontal and/or vertical separation requirements cannot be 
met between water and sewer, the water main shall be constructed of DIP and both the 
water and sewer shall be concrete encased in accordance with MAG specifications. 

D. Vnlving 

The maximum spacing of water distribution system isolation valves shall be 800 feet. 
holalion vdves located on transmission mains with no services shall be located no more 
than 1,500 feet apart. Isolation valving shall also be provided for hydrant branches, wash 
crossings, railroad crossings, and major highway crossings. 

At water main intersections, the minimum number of valves rcquired shall be one less 
than the total number of water tines, At the discretion of GWR, the total number of 
valves required may be equal to the total number of water lines. 

@Hac.. .- 
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All valves shall confomi to MAG specifications. All 12 inch and smaller isolation valves 
shall be resilient wedge gate valves. Tsolation valves 16 inches and larger shall be either 
gate valves or butterfly valves. 

Valves shall not be located in sidewalks, curbs, or driveways. Contractor shall furnish 
one valve key of suitable length for dt valves prior to final acceptance. Valves greater 
than 5 feet in depth shall be provided with extensions. 

Air release and vacuuddir relief valves shall be provided at all water system high points 
in accordarice with MAG Section 630.6 and shall be constmcted in accordance with City 
of Scottsdslle Standard Detail No. 2348. 

Pressure reducing valves (PRV) may be required to maintain pressure within acceptable 
ranges within the distribution system. Sizing of the PRV shall be based on 
manufacturer’s recommendations and anticipated design flow. 

E. Fire Hydrants 

All fire hydrants shalI conform to GWR Detail No. 1 as provided in Appendix C. Refer 
Eo the fire hydrant detaif for the elevation of the hydrant flange. All hydrants shdl be 
CLOW JvfZDALLION with a 4 foot bury depth, 5-1/4 inch main valve opening, one 4 
inch pumper connection, arid two 2- 1/2 inch hose connections. No substitutions are 
allowed. 

ALI hydrant connections shall he constructed of DIP. Hydrants in rcsidential areas shall 
be installed with the 4 inch pumper nozzle facing the sidewalk or curb. 

The spacing of fire hydrants shall not be more than 800 feet unless a shorter distance is 
required by the locd fire authority. 

Fire hydrants shall be placed at the end of all dead end fines (with no plans for future 
extensions) for flushing purposes. Capped dead end lines which will be extended in the 
future may be tapped with a flushing device per MAG standards in lieu of a fire hydrant. 

F. Service Lines 

Water service hes  shall be Type K soft copper tubing with no splices in the servico Ihes 
between the main and the meter. Minimum cover for water service lines shall be 30 
inches. Branch service tees are not allowed, 

Service saddles for PVC water main shall be wide-stiap full circle bronze as 
manufactured by Mueller Model W- 13000 or an equal approved by GWR. For a single 
service, the saddle shall be 34 inch with a ?4 inch corporation stop. For double services, 
the saddie shal\ be 1 inch with a 1 inch corporation stop. Adjacent service saddles shalt 
be a minimum of 6 pipe diameters apart on the main line. 
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The water meter box specification shall be obtained from GWR. The meter box shall b~ 
positioned such that the meter is in the center of the box opening. The top of the meter 
box shall be level with the top of the box 2 inches above finished grade or 1 inch above 
the elevation of the adjacent sidcwalk. The water meter box shall be hstaIled such that 
the long axis of the box is perpendicular to the street and the water meter box shall open 
to the street side to facilitate reading the meter. 

Each separate building shall have its own service connection and meter, Backflow 
prevention assemblies shall be provided for all cross connections in conformance with 
AAC R 184-1 15. 

Within Pinal County only. meters shall be sized b a s 4  on the total furlure count in 
accordance with the Znternationd Plumbing Code (IPC), 2000. For areas outside of Pind 
County, contact GWR for requirements. Two methods for sizing meters are provided in 
the IPC Section 604 and Appendix E. Meter sizing is the responsibihty of the builder’s 
engineer. 

The folIowing table summarizes the capacity of typical meter sizes: 

r Water Meter I Continuous HOW I Maximum Flow I 
Size 1 Capacity Capacity 

1 inch t 25 gpm 50 gem 

5/8 inch x 3’4 inch I 15 gpm 20 gpm 
34 inch x 34 inch 1 15 pprn 30 gprn 

A 34 inch x % inch meter is typically the maximum size recommended for residential use. 
It shall be the responsibility of the builders engineer to notify GWR when a larger meter 
is required (i.e. €or spriilkled homes). AI1 water meters shall be manufactured by M C O  
and shall only be acquired through GWK. 

Water service connections shall not be made into water mains 14 inches and larger or into 
lines designated as transmission mains by GWR. 

Any residential or commercial property where the static pressure exceeds 80 psi shall 
require individual PRV’s on the service line. The PRV shall be located on the customer 
side of the meter and shall not be the responsibility of GWR. The PRV shdl require a 
separate meter box and covcr supplied by the builder- 

G. Easements 

All water majns shall be located within street right-of-way or within a dedicated Public 
Utility Ehsenzent (PUE). MI PUE’s shall be shown on the find plat. 

Dedicated easements shall be a minimum width of 16 feet for water mains less than 12 
inches in diameter and shail be a minimum of 20 feet for water mains 12 inches in 
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diameter and larger. The easement requirements are based on water mains with lcss than 
8 feet of cover. Water mains with greater than 8 feet in cover shall be evaluated on an 
individuai basis by GWR. If parallel water and sewer mains ace to be located within the 
same easement, the easement width shall be based on sewer depth as follows: 

Paraliel Sewer Depth 
Less than 15 feet 

I Easement Width 
I 25 feet 

Greatcr than 15 feet I 35 feet I 
In no case shall a water main shdl be located within 5 feet of a propcrty or eascnient line 
or within 10 feet of a building foundation or masonry bIock wall footing. 

Easements shall be freG of obstructions and easily accessible to GRW. No permanent 
structures shall fx located within the easement. Trees shall not be planted within 10 fcet 
of any water main. Valves, valve boxes, blowoffs, etc. shall not bc located within storm 
water retention basins. 

€1. Testing and Disinfection Requirements 

Water lines shall be pressure and leakage tested in accordance with MAG Section 610.14. 
Water lines shall be disinfected per ADEQ Engineering Bulletin No. 8 or AWWA C65 I - 
86. Copies of all test result shall be given to the GWR inspector. 

III. WATER SYSTEM DESIGN CRITERIA 

A. Water Demands 

New domestic water systems shall be designed based on the following criteria: 

Demands for residential development shall be equal to: 
o Average day demand = 250 gpd per dwelling unit 
o Maximum day demand = 495 gpd per dwelling unit. 
o Peak hour demand = 841 gpd (0.584 gpm) per dwelling unit. 

The avemge day demand for commercial facilities sbdl be based on 0.125 gallons 
per square foot of building area. For master planning purposes, it shall be 
assumed that the building area occupies 50% of the total commercial land area to 
account for open space and parking. Accordingly, the average day demand shall 
be equal 10 2,500 gpd per acre of commercial property. Contact GWR for high 
watcr use operations such as restaurants, car washes, etc. 
The average day demand for a school facility shall be based upon 50 galtons per 
day per student. 
Parks and open space tracts shall be assumed to create an average day water 
demand equal to 1,800 gpd per acre. 
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The maximum day flow shall be equd to 1.8 times the average day Bow with a 10% 
allowance. Consequently, the maximum day flow shall be equal to 1.98 times the 
average day flow. The peak hour flow shall be equal to 1.7 times the maximum day flow. 

For prefiminary design only, a density of 3.5 dweling units per acre shdl be utilized for 
single family residentid properties without a land use plan. Final design shall be bas& on 
the actual density. 

IS. Pressure Requirements 

Workiiig pressures within the djstrhtion system shall be between 40 and 80 psi. System 
pressure shall not drop below 40 psi at any point within the distribution system during 
peak hour demand. The minimum allowable pressurc under maximum day demand plus 
fire flow conditions is 20 psi. 

C. Fire Fiow Requirements 

Fire flow requirements shall be in accordance with the local fire department authority. At 
a minimum, the water system shall be designed to deliver a fire flow of 1,000 gpm for 2 
hours without reducing the system to below 20 psi residual pressure. 

D. Network Analysis 

The network analysis for the distribution system shall be analyzed utilizing a hydraulic 
model such as WaterCAD. A model shall be constructed to demonstrate that the 
proposed system meets the design guidelines established by GWR. Flow conditions shall 
be analyzed for average day, maximum day, peak hour, and maximum day plus fire flow. 

hput parameters to the model shall include a Hazen-Williams coefficient (C) equal to 
130. 

The model output shali demonstrate that the water system meets the following criteria: 

Under the maximum day scenario, the velocity shall not exceed 5 fps and the head 
loss gradient shall not exceed 6 feet per 1,000 feet of pipe. 

0 Under the peak hour scenario. the veiocity shall not exceed 6 fps  and the head loss 
gradient shall not exceed 8 feet per I ,OOO feet of pipe- 

* Under the maximum day plus fire flow scenario, the velocity shdl not exceed 8 

0 All dead-end cul-de-sacs shall be served with a minimum 8 inch diameter line. 
fps. 
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GLOBAL WATER RESOURCES, L.L.C* 
WASTEWATER SYSTEM STANDARDS 

I. GENERAL REQUIREMZNTS 

A. Introduction 

This document has been developed as a guideliije to provide minimum criteria for the 
planning, design, and construction of wastewater collection and pumping systems. It is 
the responsibility of the developer/eogineer to comply witb the requirements of the 
Arizona Department of Environmental Quality (ADEQ) in Title 18 of [he Arizona 
Administrative Code (AAC), and the standads issued by an authority having jurisdiction. 
In the event of a conflict between the Global Water Resources (GWR) design guidelines 
discussed herdo and any applicable federal, state, county, or local authority, the more 
stringent requirement shall take precedence. 

Technical specifications and standard details shall conforni to the current Uniform 
Standard Specifications for Public Works Construction sponsored and distributed by the 
Maricopa Association of Governments (MAG), any GWR supplements thereto, and as 
modified herein. 

B. Codes of Practice 

All development must be in compliance with current GWR Codes of Practice, which are 
provided in Appendix A. 

C. Submittal Requirements 

All improvement projects which involve the GWR sanitary sewer collection system must 
be submitted for GWR review and approval prior to construction. Submittals shdl be 
made in accordance with the policies and procedures established by the local governing 
authority in which the system is to be constnicted. Refer to Appendix D for additional 
infomatioo regarding the process for request and approval of service. 

1. Master Plans 

A Wastewater Master Plan is required for all proposed developments. 
Development master plans shall be prepared in accordance with GWR design 
guidelines and must conform to GWR Master Wastewater Plan for the region. A 
minimum of 3 copies shall be submitted to GWR prior to final plan submittd. 
AutoCAT) files shall be submitted on a CDR disk with the master plan. 
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At a minimum, master plans s h d  include the following: 

A brief description of the project location, site conditions, topographic 
conditions (on an approved vertical datum), and existing and proposed 
land use. 
A vicinity map and proposed land use pfan. 
A description of the wastewater system design criteria utilized. 
A map which identifies the proposed wastewater infrastructure and the 
wastewater service area with contour data, both existing and proposed. 
Anticipated wastewater flows generated within the developnmt. 
A description of the existing and proposed wastewater system. 
A description and timeline of project phasing. 
A sprcadsheet which summarizes the upstream and downstream nodes, 
service acreage, number of dwelling unirs served, average and peak Bows, 
lengths, slopes, inverts, diameters, ground elevations, pipe capacity, 
percentage of pipe capacity utilized, and peak daily flow vclocily for each 
Sewer segment. 

All master plans shall be signed and sealed by a professional civil engineer 
registered in the State of Arizona. 

2. Construction Drawings 

Gravity sewer plans shall be at a minimum scale of 1" = 40' and shall include the 
following information: 

b 

0 

a 

0 

Sewer stationing. 
Signature approvd block for the appropriate wastewater utility provider. 
Benchmark and datum information. 
Plan and profile views for water mains 6 inches and larger. 
GWR standard sewer notes (located in Appendix B). 
Existing and proposed ground elevations at the centerline of the sewer. 
Locations of sewer service lines. 
SIope, length, 'and invert elevation of stubs for future extensions. 
Identification of pipe crossings and proposed separations. 
Identification of existing utility locations. 
Identification and dimensions of easements and right-of-ways. 

All plan documents shall be signed and seaied by a professional civil engineer 
rcgistered in the State of Arizona. 

3. Design Reports 

A design report may be required at the discrelion of GWR depending on the scale 
of the project. A report shall be required for all proposed lift station projects. 
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Reports shall be signed and seaIed by a professional chi1 engineer registered in 
the State of Arizona. 

D. Meeting Requirements 

Mandatory meetings shall include the following: 

* A pre-design meeting between the developer, engineer, GWR, and the local 
governing authority. 
An onsite pre-construction meeting between the contractor, the GWR inspector, 
and the local governing authority. 

The contractor must prcscnt to GWR all applicabte pennits prior to or during the pre- 
Construction meeting including, but not limited to, aI1 ADEQ pennits and any permits 
required by the local governing authority. 

It shall be responsibility of the developer, engineer, and/or contractor to schedule tbe pre- 
design and pre-construction meetings. 

Refer to Appendix D for additional information related to meeting requirements. 

E. Final Acceptawe 

Final acceptance of gravity sewers, force mains, and manholes shall be in accordance 
with GWR Code of Practice GWR-CP-01-008 Acceptance of Underground Facilities. 

No new utilities will be accepted by GWR until the following occurs: 

e 

0 

* 

0 

a 

a 

AI1 installed facilities have h e n  inspected, tested, and approved. 
A video survey has been completed aficr paving operations and shall include 
video of all sewer infrastructure. 
A copy of all t a t  reports, including trench compaction tests, and inspections has 
been provided to GWR. 
All punchlist items J-equired by the GWR inspector have been addrcssed. 
Record drawings (as-builts) have been supplied to G m  by the Engineer-of- 
Record including AutoCAD files. 
A signcd AUEQ “Certificate of Approvd of Construction” has been provided to 
GWR. 
DeveIoper has furnished copies of the contract, copies of all checks paid to the 
Contractor, and UNCONDITlONAL LIEN WAIVERS from the Contractor. 
Any other outstanding issues. 

Water meters will NOT be installed to any water service location until thc sewcr system 
is accepted by GWR, all easements have been signed and recorded, and the video, 
mainline and services, approved. 
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Record drawings (as-builts) to be provided to G W R  shall consist or three 11” x 17” hard 
copy seis of as-built drawings and one elcctronic set an CDK disk in AutoCAD format 
with a minimum of two points referenced to the GWR GIS system. 

11. SEWER COLLECTION SYSTEMS 

A. Sanitary Sewers 

In general, all sewer lines in subdivisions shall bc located 6 feel south or west of street 
centerlines. Horizontal curvilinear sewers shall not be allowed for sewers less than 24 
inches in diameter. For sewers greater tfian 24 inches, contact G‘CVR. 

Ali scwers with services shall be installed with a minimum cover of seven (7) feet above 
lhc top of pipe to finished grade unless othenvisc approvcd by GWR. The depth shdl be 
sufficient to allow for gravity drainage from the ultimatc service area as well as allow for 
future extensions to adjacent service areas when necessary. ‘be depth of the inah sewer 
line and the side (house) sewers shall be sufficient to avoid conflicts with water servicc 
connections and dry utilities. 

Acceptable pipe materials for gravity sanitluy sewer lines shall include the following: 

0 

Sewers 1.5 inches in dkmcter and smaller shalf be polyvinyl chloride (PVC) or 
ductile iron (DIP). 
Scwers larger than 15 inches in diameter shall be PVC, DIP, high density 
polyethylene (X-IDPE), or fiberglass reinforced polymer mortar (FRPM}. 
All building and house service connections shall be PVC, minimum 4 inches in 
diameier. 

Proposals for alternate pipe materials may be considered by GWR and shall be submitted, 
in writing, by thc engineer. 

DIP shall include an approved polyurethane or ceramic epoxy interior lining system with 
a minimum thickness of 40 mils. Each section of pipe and fitting shail be Holiday tested, 
Encasement of DIP with a ioose type of polyethylene material per MAG standard$ may 
be required for corrosive soil environments at the discretion of GWR. 

In areas where depth exceeds the allowable capacity of PVC and HDPE p ip .  a non- 
flexible pipe materid such as DIP shall be utilized at the discretion of GWR, 

Buoyancy and the potential for flotation of sewers shall be considered and prevented with 
appropriate construction where high groundwater levels itre anticipated. 

B. Manholes 

Manholes shall be installed at the end of each line and at all changes in pipe grade, size, 
material, and alignment. At changes in pipe alignment, the horizontal angle between two 
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intersecting sewer lines shall not be less than 90 degrees. Manholes slialf also be used in 
lieu of a wye fitting for service coi~nttctions 8 inches in diameter mnd largcr. 

Maximum sewcr lengths betwcen manholes shall be as follows: 

Pipe Diameter (in) Maximum Spacing (ft} 
Less than 12 400 

i 12to 15 5 0  
18 to 36 600 
Over 36 800 

Cleanouts may he utilized in place of manholes at dead ends when the sewer length is 
less than 150 feet. Either a manhole or cleanout shall be providcd at the end of all line 
extensions to allow for cleaning. Cleanouts or manholes shall also be provided at the end 
of ail sewer line stubs for future extensions which are greater than one pipe length to 
allow for testing. 

Manhoks shall be precast concrete structures in accordance with MAG standards with 
the exception that manhole steps shall not be provided. Minimum manhole diameters 
shall be 4% inches for pipe diameters of 8 to 15 inches. Manhole diameters shalt be 60 
inches for pipe diameters greater than 15 inches or for miinholes greater than 10 feet in 
depth measured from the flow line to the manhole rim. The minimum manhole frame 
and cover diameter shall be 30 inches for 60 inch manholes. 

An approved interior manhole coaling system for corrosion protection shall be required 
for manholes with sewers 15 inches and larger. System shall be approved by GWR prior 
to installation. T-’toc systems are not acceptable. 

Manholes located in washes shalt be constructed in accordance with Standard Detail No. 
3. The top of sewer pipe located within washes shall be located a minimum of two feet 
below the scour depth. 

C. Design Flows 

AE sewers shall be designed for peak flow conditions. In the absence of fiow data, new 
domestic sewage system shall be designed based on the following criteria: 

Residential flows shall be based upon 234 gpd per dwelling unit and a dry 
peaking factor based upon tributary population in accordance with Table 1 of 
AAC R- 18-9-E30 1 .D. 1 .a. 
Ccmmercial average day flows shall be based on 0.10 gallons per square foot of 
building area. For master planning purposes, it shdl be assumed that the building 
area occupies 50% of the total comercial land area to account for open space 
and parking. Accordingly, ihe average day flow shall be equal tu 2,200 gpd per 
acre of commercial property. The commercial peak €low shall be equal io 2.0 x 
average day flow. 

Pngc 19 July zoos 



0 School average day flows shall bc based upon 25 gailons per day (10 hour day) 
per student with a peaking factor of 2.0 x average day flow. 
Open space tracts shall be assumed to generate no wastewater flow. 

For preliminary design only, a density of3.5 dwelling units per acre shall be utilized lor 
siiigle fanuly residential properties without a land use pian, Final design shall be based on 
the actual density. 

D. Hydraulic Design 

The minimum allowable slope for an 8 inch sewer shall be equal to 0,0035 ftlft unless 
otherwise approvcd by GWR. For ail other sewer sizes, the sewer lines shall be designed 
and constructed to provide a minimum velocity of 2.0 feet per second (fps) when flowing 
full. A dcsjgn Manning’s Formula “n” value equal to 0.013 shall be utilized for d l  pipe 
matenits. Peak design velocities sball be less than 8 fps. 

Other than private services, no sewers shall be less than 8 inches in diameter. 

The ratio of flow depth in the pipe to the pipe diameter (d/D) shall not exceed 0.75 in 
peak dry weather flow. Consequcntly, the maximum sewer design capacity shall be 
equal to 91% of the full flow capacity at the peak design flow. 

Manholes shali have a nu’nimum drop of 0.10 feel across the manhole for all sewers with 
intersecting angles. When sewers with different diameters entex a manhole. the upstream 
pipe shall not have its crown lower than the csown of the downstream pipe. 

Drop manholes shall be constructed in accordance with MAG standards when the 
difference between the upstream and downstream sewer inverts is greater than 2 feet. 
The manhole bottom shall be shaped tu prevent solids deposition. Only outside drops 
shall be acceptable unless the inside manliole diameter is 6 feet or greater. 

E. House and Building Service Connections 

Residential sewer service connections shall be a minimum of 4 inches in diameter, and 
commcrcial service conncctions shall be a minimrim of 6 inches. All service line 
connections shall be installed in accordance with MAG standards. Taps for future 
connections shall be marked. Each house or dwelling unit requires a separate scwer 
service connection. 

Service connections 8 inches and targer in diameter shall be installed directly into a 
manhole. Direct service conncctions are not ailowed for sewers 18 inches and larger and 
shall be installed into a manhole. No more than three service taps shall bc made into any 
single manhole. Sewer service iine inverts shall be a minimum of 6 inches above the 
crown of the outflow pipe. 
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Grease, oil, andfor sand interceptors sbdl be provided for all fzifities when determined 
necessary by GWR. Refer to Paragraph F of Section iT “Commercial and Industrial 
Operations” for additional details. 

F. Commercia1 and Industrial Operations 

Codes of Practice (COP) define the requirements for managing wastes discharged into the 
GWR sanitary sewer collection system from commerciai and industrid operations. The 
COP provide guidance related to discharge regulations, interceptors, sampling, and 
record keeping and retention. Refer to Appendix A for additional requirements. 

As of March 2005, operations regulated by GWR inctudc RV parks, food services, dry 
cleaning, photographic imaging, and dental care. Contact GWR for the most current list 
of regulated operations or to determine the requirements of coinrnercial and itidustrial 
operations which are cunentIy not regulated by a COP. 

Installation and maintenance of grease, oil, and sand interceptors shall be the 
responsibility of the property owner. The design shall be approved by GWR prior to 
installation and shall meet the rcquirernents outlined in the COP. Minimum inaintenance 
requirements for interceptors are also provided in the COP. 

G. Easements 

All sewer lines shdl be locatcd within street right-of-way or within a dedicated easerneot. 
Thc easement shall be dedicated to GWR and shall be restricted to GWR utilities only. 

Dedicated easements shall be 3 minimum width of 20 feet wide for sewers less than 15 
feet in depth and a minimum of 30 feet wide for sewers greater than 15 feet in depth. 
Sewer depths shall be measured from finished grade to the Row line. Thc easement 
width shall be increased by 5 feet if paidfel watcr and sewer mains are to be located 
within the same easement. 

XR no case shall a sewer line shall be located within 10 feet of a property Line, easement 
line, or a masonry block wall footing or within 15 feet of a building foundation, 

Dedicated easements shall be free of obstructions and easily accessible to GRW. No 
permanent structures shdl be located within the easement. Trees shall not be planted 
within 10 feet of any sewer. Easements shall not be located within storm water retention 
basins. 

€1. Testing Requirements 

Testing shall be performed in accordance with GWR Code of Practice, GWR-CP-01-008. 
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Deflection tcsting shall be done on all sewer lines comprised of flexible materials. The 
entire length of sewcr shall be tested for uniform slope. PVC sewer tines shall be low- 
pressure air tested utilizing ASTM Method F 1417-92. 

Water tightness of sewers and manholes shall be determined by exfiltration or low- 
pressure air testing. Water tightness testing of the sewer line shall be performed to show 
thar leakage does not exceed 200 gpd per inch diameter per miIe of pipe. Exfiltration 
from manholes shall be limited to 0.1 gallons per hour per vertical foot of manhole. 

Trench compaction and settlement testing shall be perfoimed in accordance with the 
recommendations of a registered professional geotechnical engineer in the State of 
Arizona and as deteimined necessary by GWR. Test results shalI be provided to the 
GWR inspector and shall be sealed by a registered professional geotechnical engineer in 
the State of Arizona. 

The Contractor shall be responsible for an initial video inspection of the entire sewer iine. 
However, after placement of pavement and prior to development of a punchlist, GWR 
will videotape the entire sewer system prior to acceptance at GWR's cost. 

I n  SEWAGE PUMP STATIONS 

Sewage pump stations shall be capable of pumping the peak design wastewater flow with 
the largest pump out of service. Force main velocities shall be between 3 and 6 fps. 
Force mains shall be identified by placing marking tape one foot above the pipe dong its 
entire length. 

Acceptable pipe materials for pressure sewer pipe include PVC and DIP. Proposals for 
alternate pipe materials may be considered by GWR and shall be submitted in writing. 
Pressure class of PVC pipe shall be A W A  C-900 DR 14 Class 200 or AWWA C-905 
DR 25 Class 165. In no case shall the pressure class of pressured pipe be less than 150 
psi. 

DIP shall include an approved polyurethane or ceramic epoxy interior lining system with 
a minimum thickness of 40 mils. Each section of pipe and fitting shall be Holiday tested. 
Encasement of DIP with a loose type of polyethylene material per MAG standards may 
be required in corrosive soif environrncnts at the discretion of GWR. 

joints shali be restrained when necessary in accordance with MAG Standards. At a 
minimum, restrained joints shall be provided at all bends, tees, reducers, and &ad ends. 
Tluust blocks as a substitute io restraincd joints are not acceptable. 

Isolation valves shall be eccentric type plug valves. 

Odor control requirements will be evaluated on an individual project basis and may be 
required at the discretion of GWR. Odor control requirements apply to both the wetwell 
and air release valves. 
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WetwelIs shall be lined w i h  an approved coating system for corrosion protection. T-Loc 
systems are not acccptable. 

Pump station equipment shall be protected from flooding and shall be designed to remain 
operable duiing a 100-year storm event. All pump stations shall include an automated 
backup power supply with a fuel reserve adequate for a 12-hour run time. 
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GLOBAL WATER RESOURCES, L.L.C. 
IRECLAIMED WATER SYSTEM STANDARDS 

f. G E N E l W  REQUIREMENTS 

Contact GIobal Water Resources for current standards for reclaimed water systems. 
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CODES OF PRACTICE 
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GLOBAL WATER RESOURCES Coda of Pndice: G\VR-CP-Ol-LST 

GLOBAL WA'l'hX RESOURCES (GWn) 

CODE OF PRA(pT ICE 

GWR-CP-0 1-LST 

LIST OF EFECTNE CODES OF PRACTICE 

CODES OF PRACTICE 

Thc following Codes of Practice are enforced by Globat Water: ].mNumb.r-- 
GWR-CP-01- 
LST 
GMR-CP-0 1 - 
DEF 
GWR-CP-u 1 - 
001 
GWR-CP-O I - 
002 
GWR-CP-0 1 - 

- 003 
G WR-CP-OI - 
004 
GWR-CP-01- 
005 
GWR-CP-0 1 - 
006 
~ - C P - O I -  
007 
GWR-CP-01- 
008 

009 
GWk-CP-01- 
010 
GWR-CP-01- 
01 1 
GWR-CP-01- 
01 2 

GWR-CP-01- 

Title 

List of Effective Codes of 
Practice 
Definitions 

RV Park Operations 

Food Service operations 

Dry Cfeaning Operations 

Photographic Imaging 
Operations 
Dental Operatiom 

Determination of Capaciiy 
Impact ofCmmercia1 Units 
Optimizing Landscape 
Configuration -- 
Acceptance of Underground 
Facilities 
Watcr F m  
HydrantslConstruction Water - 
On-Call Practices 

V&icle Guidelines 

SCWC Emergency Operations 
Plan 

-- 

001 

000 

001 

003 

DRAFT 

OW 

001 

000 

-- 

Engineering & 

Engineering --=---I & 

Projects 
Engineering & 

t Operat iom 

Operations 

Operations 4 
I 

Rvsponsible hgenr: Compliance Revision: GWR- CP- 01-LST (000) 



GLOBAL WATER RESOURCES Code of frclicc: GWI1-CP-OI-LST 

I 
I 
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GLOBAL WAI'ER RESOURCES Codc ef Practicc: GWZ-CP-Ul-DEN 

GLOBAL WATER RESOURCES [Cwn) 

CODE OF PRACTICE 

~m-c17-01-~ EP 

DEFINITIONS 

Y K O ~ I T E D  WASTE 

Prohibited waste mans: 

Air Contaminant Waste 

Any rvaste olher than sdrary waste which, by itself or in combination with another substance, is capable 
of creating, causing os inboduckg an air Contaminant outside any sewer or sewagc facility or is capable of 
creating, causing or introducing an air contamiaaot wi th i  any sewer or sewage fxilify which would 
prevent safe entry by authorized personnel. 

I&nmable or Exdosive Waste 

Any waste, which by itself or iIl combination with anothcr subslame, is capable of  caushrg or contributing 
to an explosion ar supporting combustion in any sewer or sewage fncility including, but not limited to 
gasoline, naphtha, propme, diesel, fuel oil, kerosene or alcohol. 

Obstructive Wask 

Any waste which by itself or in combination with another substance, is capable of obstructing Ihe flow of, 
or interfering with, the operation or performance of any sewer or sewage facility including, but not limited 
io: earth, sand, sweepings, gardening or agricdturd waste, ash, chemicals, pa&, metal, glass, sbarps, rags, 
cloth, tar, asphalt. ccment-based products, plastic, wood, waste porlions of athais,  fish or fowl and 
solidified fat. 

Corrosive Waste 

Any waste with corrosive propertics which, by itself or in combination with any other substaucc, may cause 
damage to any sewer or sewage facility or which may prevent safc entry by authorized personnel. 

High Temperature Wastc 

A high temperature waste is: 

a. Any waste which, by itself or in combination with another substance, will create heat in amounts 
which will interfere with the operation aid maintenance o f  a acwer or sewage facility or with tbe 
beatment of waste in a sewage facility; 
Any waste wllich will raise the temperature of waste entering m y  sewage facility to 40 degrces 
Celsius (104 degrees Fahrenheit) or more; 
Any non-domestic waste with a temperature of 65 degrees Celsius (150 degrcea Fahrenheit) or 
more. 

b. 

c. 
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GLOBAL WATER RESOURCES Code o f  Practice: GWR-CP-Ul-DEY 

Biorncdical Waste 

Any of the following categories of biomedical waste: human anatomical waste, animal waste, untreated 
rnicrobiological waste, waste sharps aid unfreated human blood and body fluids. 

Miscellaneous Wastes 

Any wiste, other than sanitary waste, which by itself or in combination with another substance: 

a. 
b. 
c. 

constikites or may constitute a significant health or safety hazard to any person; 
may interfere with any sewer or sewage treatment process; 
may carwe a discharge fiom a sewage facility to contravene any requireinents by or under m y  
ADEQ or H D E S  disc;harge permit or auy otlitx act, or my othcr law or regulation governing the 
quality of the discharge, or may cause the discharge to result in a hazard to people, animals, 
propcrty ar vegetation; or 
may cause biosolids to fail criteria for beneficial land application. d. 

RESTRICTED WASTE 

Restricted waste means: 

Specified Waste 

Any wa~.te which, at the point of discharge into a sewer, contains any contaminant at a conwutration in 
cxcess of  the limits set out below. All cancentrations are expressed as total concentralions which includes 
all forms of &c conlaminant, whether dissolved or undissolved. The concentration l e f s  apply to both 
grab and composite samples. Contaminant dcfinitions and m e h d s  of analysis are outlined in standard 
methods. 

' Total oil and grease includes oii and grease (hydrocarbons) (see Organic Contaminan& Table) 
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GLOBAL WATER RLrSOURCES Code of Practicc: GWR-CP-Of-DEF 

ORGANIC CONTAMTNrwTS [m&] I 
Berlzene I 0.004 

Ethyl Benzctie 0.56 

Toherie 0.8 
I 

Xylenrs 8 

Polynuclear Aromatic Hydrocarbons @AH)’ 0 05 

I Phenols I 
Oil and Greasc (hydrocarbons) 1s I 

I INORGANIC CONTAMINANTS 1rndI-J 

Note: Polynuclear Aromatic J3ydrocarb011.s @AH) iuclude: 

a. 
b. 

d. 

t 
&- 
h. 

C. 

e. 

naphthalene benzo(a)antIuacene 
accnsphthylene chrysene 
acenaptflene benzo(b)fluoranthene 
fluorene bcnzo(k)fluoranthenc 
phenanthrene benzo(a}pyene 
anthracene dibcnzo(a,li@nthene 
fluormthene indeno(l,Z,3-cd)pyrene 
pyrene benzo(g,h,i)perylene 
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GLOBAL WATER 1UCSOURCES Cude of Pracfice: GWR-CF-01-DRP 

WORGNJIC CONTAMiNAFWS [mg/L] 

Selenium (Se) 

Food Waste 

Any non-domestic waste from cooking and handling of food that, at the point of discharge into a sewer, 
contains portides larger than 0.5 centimeters in any dimension. 

Revision: GWR-CP-OI-DEF(OO1) Responsible Agent: F;ngioeenng & Flanning 
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GLOBAL WATER RESOURCFS Codu of Practlre: GWR-CP-OI-DEF 

Radioactive Waste 

Any waste containing radioactive inaterials that, at the point of discharge into a sewer, exceeds 
radioactivity limitations as established by regulatory agencies. 

pH Waste 

Any non-domestic waste which, at the point of discharge into il sewer, has a pH lower than 6 or higher than 
9.0, as detennined by eithcr a grab or a composite sample. 

Dyes and Coloring Material 

Ryes or coloring materials which may pass through a sewage facility and discolor the effluent from a 
sewage facility except where fhe dye is used by the Sewer Company, or one or moi'e of its agents. as a 
tracer. 

Miscellniieous Restricted Wastes 

Any of the following wstes: 

a. szawater 
b. PCBs 
c. chlorinated phcn01s3 
d. pesticides 
e. tetrachloroethylene 

ChloTinated phenols include: 

chlorophenol (ortho, ineta, para) 

tetrachtorophenol{2,3,4,5-, 2,3,4,6-, 2,3,5,6-) 
peniachloropheml 

dicldoIophenoi (223, 2,4-,2,5-, 2>6-, 3.4-, 3 5 )  
trichlorophenoi (2,3,4-, 2,3,5-, 2,3,6-, 2,4,5-, 2,4,6-, 3,4,5-) 

Revision: GWR- 0-01-DEF(001) Responsible Ageat: Enginem'ng .& PlanninE 

Confm Revision Prim lo Release 



GLOBAL WATER WSOURCES Code af Practice: G~~-CP-O1-DEF 

Rcvisios GWR - CP - 01-DEF (001) Responsille Agent: Eiiginccriog & Planning 

Confinn Revision Prior to Rcfcasc 



.. I .  _:.A__ . . .L . 

GLOBAL WATER RESOURCES Code of Practice: G\5'R-CP-OI-lfol 

GLOBAL WATER RFSOURCES 

CODE OF PRACTICE 

GWR-CP-01-001 

HV PARK OPERATIONS 

APPLICATION 

This code of practice for RV park operations dcfincs the requirements for managing waste dischargcd 
directly or indirectly into a yewer connected to a sewage facility from RVs. mobile hoincs, traiiers, 
watercraft and other sources which employ storage, chemical disirlfection/stabil~~~~ion and discbargc as a 
waste disposal mcchaiusiii. 

This code of practice applies lo all RV park operations. Defmitiotis arc included in GIVR-CP-OI-DEF. 

DISCHARGE REGULA'I'IONS 

An operator of an RV park operation must not discharge waste, which at the point of discharge into a 
sewer, contains: 

Q. 

b. 

c. 

d. 

oil and grease in a coneelitration that is in exces. of 100 milligrams per litre as analyzed in a grab 
sample; 
suspended solids in a concentration that is in exwss of 350 milligrams per litre as analyzed in a 
grab sample; 
Sday biochemical oxygen demand @OD,) in a concentration that is in excess of 350 milligrams 
per fiter in a grab sample; 
prohibited waste, restricted wastc, special waste, stomwater, or uncontaminated water. 

If the RV park opcration accepts RV customers with the intention of providing sewerage haok-ups, that 
practice is only acceptable if onc ofthe following conditions is met: 

a If the RV park operation has a dedicated pre-treatment facility, that Eacility must be used for the 
disposal of the fist discharge of wastewater fiom any entering RVs. The facility must be 
maiutained as per manufacturer's or engineer's operating instructions. Discharge &om that 
facility which is directed to a sewer connccted to ti sewerage facility shall be metered such that 
large slugs of waste are not introduced to the sewer instanlaneously. Discharges from such 
facilities lo sewers are limited to 10% of the ADWF (in USGPM) experknced in the sewer. 
In &e absence of a dedicated pre-treatment facility, the RV park operation shall require incoming 
RVs to certify that, prior to conncc:ction to a sewer, that the holding tanks of the RV have been 
discharged at an approved facility. 

b. 

Revision: GWR-CP-01-001 (Dol) Rcsponsiblo Agent: Engineering & PIanning 
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GLOBAI. WATER RISOURCKS Code of Practtce: GWR-CP-DI-001 

RECORD KEEPING ANTI RETENTION 

An operator o€ai RV park opeIation must keep a record at the RV park operation of: 

a. 
b. 

all disposals of RV wavte into a dedicated pretreatment facility; 
Pre-treatment facility inspection and maintenance actidies including: 

I. the date o f  imyection or maintenance; 
n. tbe maintenance condudcd; 5nd 

In. the typc and quantity of material rcmuved &om the facility; 
Certifications of waste disposal prior to hook up of  RVs to sewer services. c. 

Tlic records shall be retained for a period of two years, and slid1 be available on request. 
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GLOBAL WATER RESOURCES Code of Practice: GWH-CP-01-001 

REVISIONS 

GSS 
Added mvisions table GSS 
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Global Water Resources Code of fizlctice: G\VR-CP-01-002 

GLOBAL WATER RESOURCES (GWR) 

GWR-CY-OX-BO2 

FOOD SERVICE OPERATIONS 

APPLICATION 

This code of practicc for Food Sexvice opcrations defines the requirements €or managing waste discharged 
directly or indirectly into a sewer connected to a scwuge facility h m  restiinrmts, or other facilities 
employing food servicc as a primary or secondary business opcration. 

This code of practice applies to: 

a. 

b. 

c. 

operators of a food services operation that adds kitchen equipment that discharges oil and 
grease; 
operators of u food services operatiotl’tbat discharges non-domestic waste to sewer lhat 
exceeds my of the restricted waste criteria spec5d in GWR-CP-01-DEF; of 
any food service operation, as d e t d n e d  by the Engineer of C W s  wastewater operations 
! P U P -  

Definitions are included in GW-CT-03-DEF. 

DISCHARGE REGULATIONS 

h operator of o. Food Service Operation must not discharge wastc, which at the point of discharge into a 
sewer, contains: 

a. 

b. 

c. 

d. 

oil and grease in a concentration that is in excess of 100 milligrams per liter as analyzed in a 
grab sample; 
suspended solids in a concentration that is in excess of 350 milligrams per liter as analyzed h 
B grab sample; 
%day bjochcmicd oxygen demand (BODS) m a concentration that is in excess of 350 
milligrams per litw in a grab sample; 
prohibited waste, restricted waste, special waste, stomwater, or uncontaminated water as 
defiued in GWR-CP-01-DEF. 

GREASE MTERCEPTORS 

Grease interceptors are required to be installed and maintained by the Owner of food service operations 
within the colfection system of GWR facilities. Grease interceptor instidlalions shdl conform to the 
requirements of  this code of practice. 

Desim 

?lie rated flow capacity of each grease interceptor instdled in food services establishments shafl not be less 
than the maximum discharge flow from all plumbing fixtures connected to the grease interceptor that will 
discharge si~nultane~usly. 

Revision: CWR-CP- 01-002 (001) 
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Global Wntw Resoarceer Codeof Practice: GWR-CP-01402 

The rated flow capacity of each grease interceptor must be established using the Plumbing and Drainage 
Institute standard PDI-GI01 or equivalent test as approved by G W s  engiueer. 

Each grease interceptor must have either: . 

a. 

b. 
an inteiual flow control fitting, or 
a flow control fitting installed on the inlet line . 1 

AU grease interceptors m i s t  be Inbelcd with information containing the rated flow capacity of the unit. Tbe 
label shall bc permanently affix4 and visibh following installation. Where a pemauently affied and 
visible label is not possible or practical, inanufacttlrcr and installation drawhgs of the grease interceptor 
shall be maintaiucd at the site and shall be available for inspection by GWK staff, on request. 

Flow Rates 

The operator of a food services operation must calculate the maximum discharge flowratc to a Wase 
interceptor by addiug together the flowrates &om each fixture that will dischctrge simullaneously using the 
following metlmd to estimate the flowrate &om each furtme: 

a. 
b. 

e. 

for sinks, calculate the total volume of each sink and assign a drain time of one m-nute. 
for exhaust hoods with an automatic cSeaning cyde, measure the discharge flowrate or use the 
manufacturers estimate of peakdischarge flowrate during the automatic wash cyclc. 
for floor drains, estimate tlm flowrate using the following table: 

... _. ... .- .......... _ _  .... , 

I - . ~ - .  . . . . . . . . . . . . . . . . . . . . . . . .  1 :I-- 

Floor Drain Diameter 
. .  rA-z----L -... - - . ~ ____--- "..t--. -._-_._ I..._ 

................... .... ............... . .  ..... ............ . ............ . 
.r- .- I... -.... . _L .  . , I , .  9,. ___-. L... - 

1 102 1 4 ,I 2.84 1 37.5 45 
.. ........ ....... ................... ..................... .........-...., .. 

d. for drains on ohcr equipment, me the table in Section (c) or if the drain size is lcss than 2 
inches in diameter either: 

I. measure the discharge flowrate, or 
11. refer io manufacturers estimated peak discharge flowrate, or 

flI. use a rnulimum of 1.4Us. 
e. for automatic dishwashers, measure the discharge flowaie or use the maximum discharge 

flowrate specified by the dishwaskr manufacturer. 

Where the rated flow capacity of a grease interceptor is exceeded by the maximum discharge flowrate fTom 
all plumbing fDcturcs that will be discharged simultaneously to the greasc interceptor, the operator of a food 
scMces operation must: 

- 
The flow control fitting must be sized to limit the flow to a rate that is no more than the rated flow 

capacity of he grease interceptor. 
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Global Water Resources Code of Practice: GWR-CP-01-002 

a. install a grease interceptor that has a rated flow capacity equal to or greater chnn tfic maximum 
discharge flowrate fiom all phimbing fixturcs C O M ~ C ~ ~  to the grease interceptor that will 
discbarge simultaneously; or 
install additional grease interceptors so that the maxinium discharge flowrate from fihlrcs 
connected to each grease interceptor that will discharge simulttaneously does not exceed ihe rated 
flow capacity of the grease interceptor, or 
have a plan approved by GWR's engineer showing how the discharge of waste will be managed. 

b. 

c. 

Inst a1 lation 

A grease interceptor niust be located 60 that it is readily and easily accessible for inspection and 
maintenance. A ssniplhg point shall be installed as foflows: 

a. 

b. 

c. 

a sampling tee shall be Iocated either at the outlet of the grcase interceptor or downstream of the 
grease inierceptor at a location upstream of any discharge of other waste; 
the sampling tee shall be not less'lllan 10.2 cm (4 inches) in diameter, and shall be installed so that 
it opens in a direc Lion at right angles to and vertically above the flow of the sewer pipe; and 
the sampling tee shalt be readily and easily accessible at all limes for inspection. 

Maintenance 

An operator of a food services operation shall maintain all grease interceptors installed in conneztion with 
the food services operation in accordance with the manufacturer's recoinmendations so that tbc grease 
interceptors function properly. 

An operator of a food services operation must not permit oil and grease to accumulate in a grease 
interceptor in excess of the lesser ofsix inches or 2J%'of the wettcd height offhe grease intcrcc.ptoc. 

An operator of Y food services operation shall not dispose ofoil and grease from a grease interceptor to a 
sewer. All cleaning or grease removal shall be accomplished by employing vaclor trucks or other means b 
preclude any grease from entering the collection system. 

An operator of a food services operation must not use or pennit the use of chemical agents, eruymes, 
bacteria, solvents, hot water or other agents to facilitate the passage of oil and grease through a grease 
interceptor without the express written Consent of GWFL 

Connectious to Grease Interceulors 

An operator of a food scrvices operation shall have the following fixtures coimtxted to the grease intercept 
system: 

a. 
b. 
c. 
d. 

e. 

sinks used for wasling pots, pans, dishes, cutlery and kitchen utensils; 
drains serving self-cleadng exhaust hoods imtalled over commercial cooking equipment; 
drains serving commercial cooking equipment that discharges oil and greasc; 
drains serving a garbage compactor used to compact waste that may contain, or be contaminated 
with, food waste; or 
other fixtures that discflargc wastewater containing oil and grease. 

Tlx following fixtures shajl not be connected to a grease interceptor: 

a. 
b. 

garburators, potato peelers and similar equipment d ischqhg solids; 
toilets, urinals and hand sinks; 

Kevision: GWR-CP-01-1102(001) Resprmzible Agait: khgineerinb & Planning 
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Global Water Ilesorrrces Code of Practice: GWR-CP-01-002 

2 c. automatic dishwashers 

Outdoor Garbage Compactors 

An owner of an outdoor garbage compactor installation connected to a sewvcr must install works as 
necessiuy to prevent rainwater &om entering the drain connected to the sewer. 

At the request of GWR, tlie operator of a food services operation shall c o d i n  the operation of any grease 
interceptor via anafytical testing. This testing shall bc performed by an accredited laboratory, and paid for 
by the owner of the grease interceptor. 

RECORD KEEPING AND RETENTION 

An operator of a food sentices operation must keep 11 record at the food services operation of dl grease 
interceptor inspection and maintenance activities including: 

a. 
b. the maintenance conducted; 
e. 
d. 

the date of inspection or maintenaiice; 

tho type and quantity of material removed from the grease interceptor; and 
the iocation of disposal of thc material removed from the grease inteptor .  

The records shall be retained for a period of two years, and shall be avdable on request to GWR StaK. 

An automatic dishwasher may be coinected to a grease interceptor provided that there arc no othcr 
fixtures connected to the grease interceptor and the grease interceptor i s  sized to accept the maximum 
discharge flowrate specified by tlie dishwasher mmvfacturer. 
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STANDARD 
PDI-GI01 

Testing and 
Rating Procedure 

for 
Grease Interceptors 

with Appendix of 
Sizing and 

Installation Data 

ISSUED BY THJ3 PLUMBING AND DRAINAGE INSTITUTE 
45 Bristol Drive Suite 101 South Easton, MA 02375 

Tel: (800) 589-8956 Fax: (508) 230-3529 



FOREWORD 
The Plumbing and Drainage Institute is com- 

prised of a group of member organizations, each of 
which is engaged in the manitfacture of products for 
the plumbing industry. The basic aim of PDI is to 
contribute its combined talents and resources to the 
further advancement of plumbing engineering and 
the plumbing industry. This standard is dedicated to 
those goals. 

f o r  nearly a hundred years, grease intercep 
tors have been used in plumbing waste water sys- 
tems to permit free Row of drainage from sinks and 
similar equipment and to prevent grease accumuta- 
tions from clogging connecting piping and sewer 
lines. In 1883, one Nathaniel T. Whiting of California 
applied for a patent on a grease trap, which was is- 
sued in October of 1884. Whiting's design principle 
was not unlike that of present day grease intercep- 
tors. 

For the followjng fifty years, there were no 
coordinated efforts to standardize ratings or to es- 
tablish performance requirements for grease inter- 
ceptors. Ratings were determined by each rnanufac- 
turer for its interceptors which were produced in a 
variety of sizes and types in effort to meet engineer's 
specifications and satisfy code requirements. 

In late 1940 and eariy f 941, prior to the United 
States' entry into Wortd War II, grease interceptors 
were specified for Army posts to meet specifications 
of the Construction Division. Office of the Quarter- 
master General. These specifications called for in- 
terceptors which proved inadequate; thus it imme- 
diately became apparent that a comprehensive en- 
gineering and testing program was required in or- 
der to property rate grease interceptors. Apart from 
prevention of sewage systems clogging, properly 
rated and sized grease interceptors were essential 
to the recovery of oils and grease so badly needed 
for the war effort. As a result, a series of conferences 
involving the Research Committee of the Plumbing 
and Drainage Manufacturer's Association (now 
Plumbing and Drainage Institute), representatives of 
the Quartermaster General, Surgeon General, Army 
Corps of Engineers, and others were hekl to develop 
a testing program to establish flow rates and grease 
holding capacity for uniform rating of grease inter- 
ceptors manufactured at that time. The program that 
emerged from these conferences included exhaus- 
tjve laboratory testing of each grease interceptor at 
the towa lnsfitute of Hydraulic Research at the State 

copriem low 
Plumbing and DraInage InsiiWa 

University. This phase of the program was covered 
in a comprehensive report issued in August of 1945. 

Using the guidelines established in fowa, the 
Research Committee continued Ihe testing program 
at The United States Tesiing Company, Inc., which 
culminated with the first issue of this standard in 
1949 and certification of applicable grease intercep 
tors. 

Since its publication, Standard PDI-GI01 has 
been widely recognized; it is referenced in most plumb- 
ing codes and it is included as the basic testing and 
rating requirement of Military Specification MIL-T-1836f- 

Grease interceptors specified by engineers are 
deemed to be acceptable products when they meet the 
requirements of this standard. 

Standard PDI-GI01 has been reprinted in its or@- 
nal format many times over the years to satisfy the con- 
tinuing demand for copies. Now, with this reprint, the 
standard has a new Format for ease of reading and is 
expanded to include this informative foreword plus an 
appendix of valuable sizing, installation and mainte- 
nance data which the Institute feets wilt be helpful to the 
industry. 

The PJumbing and Drainage lnsiifute currently 
maintains a grease interceptor testing, rating and certi- 
fication faciiity. for interceptors falling within the scope 
of this slandard at the Industtiai Testing Laboratories, 
Inc., in St. Louis, Missouri. 

Manufacturers interested in having interceptors 
tested, rated. and certified in conformance with Stan- 
dard PDI-GI01 may obtain the detaiis by contacting the 
Executive Secretary of the Institute at the address on 
the cover. 

This Standard is not intended to be Cmiting in any 
way, but rather is intended to provide a uniform mea- 
sure of perfornmnce by Grease Interceptors. The use of 
this Standard is voluntary and tbe issuance or existence 
of this Standard does not in any respect prevent or re- 
strict any member or nonmember of The Plumbing and 
Drainage Institute from manufacturing or supplying prod- 
ucts that do not meet the performance criteria contained 
in the Standard. The data in this publication are based 
on information believed to be reliable and are offered in 
good faith but without guarantee. The Plumbing and 
Drainage institute and its niember companies assume 
no responsibility or liability fur the use of this Standard. 
No warranty, express or implied, is made of the infor- 
mation contained in this Standard by The Plumbing and 
Orainage Institute or by any of its member companies. 
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Testing and Rating Procedure for Grease Interceptors 
Plumbing and Drainage Institute Standard 
PDI-GI01 

b v  
1.0 Scope and Purpose 

4 .I Realizing the serious need of a standard 
procedure fix the testing and rating of 
grease intercepting equipment, the 
Plumbing and Drainage Institute author- 
ized its Research Committee to take the 
necessary steps to develop such a set of 
standards. This project would include 
the design and construction of the test- 
ing equipment, preliminary research and 
testing. the development of a certifica- 
tion test procedure and the development 
of a standard method of rating the flow 
capacities and grease retention capaci- 
ties of grease intercepfors. 

2.0 Basic Test Method 
2.1 The Plumbing and Drainage fnstitute 

Standard Testing Procedure for Grease 
Interceptors is designed to simulate an 
actual plumbing instalfation in which the 
interceptor is subjected to severe opera- 
tional conditions. 

2.2 The test is based on the use of a variable 
capacity doubie compartment sink in- 
stalled on a floor level which is ten (IO) 
feet {3.05rn) above the bottom of the in- 
terceptor. The sink is connected to the 
interceptor by means of two (2) inch 
waste piping. A vented flow control or 
equal device is installed at the top of the 
waste riser between the sink and the 
interceptor. The effluent from the inter- 
ceptor discharges into a skimming tank, 
the top of which is located below the out- 
let of the interceptor. Complete details 
on the design of the testing equipment 
and its installation, and the test proce- 
dure are outlined hereinafter. 

bw 

3.0 Construction of Test 
Equipment 

3.1 Test Sink 
The sink used in the tests shall have the 
foltowing inside dimensions: eight (8) 
feet (2.44rn) in length; two ( 2 )  feet 
(0.fXm) in width; twelve and one-half 
(12%) jnches (0.32m) in depth. The sink 
shall be constructed of galvanized sheet 
metal and shall have two (2) cornpart- 
ments, each four (4) feet (1.22m) in 
length. The sink shall have steel angle 

b 

rim, reinforcement, and legs. The legs 
shall be of proper length so that the rim 
of the sink will be three (3) feet (0.91m) 
above the floor. The sink legs shall be 
braced with steel angles or fiat bars. 

3.1.1 Sink Waste Connections 
Each sink compartment is to be 
fitted with a one and one-half 
(I$+.) inch (38mm) standard sink 
waste connection with fiange, 
crossbars. threaded or slip joint 
failpiece, and locknut. The waste 
connections are to be located on 
opposite sides of the center par- 
tition in the corner formed by the 
side of the sink and the center 
partition. 

Each compartment shall be 
equipped with a gauge connec- 
tion and a water level gauge with 
gauge glass. Each gauge con- 
nection shall be fitted into the 
bottom of a sink compartment 
and In close proximity to the 
waste outlet. Each gauge shalf 
he mounted on the outside of the  
sink, adjacent to ils respective 
gauge connection, and shall 
extend diagonally upward from 
the bottom center to the top out- 
side corners. These gauges shall 
be calibrated to read directly the 
number of inches of water in the 
sink compartments above the 
sink waste flange. 

Each compartment of the sink 
shall be fitted with a movable 
partition, making it possible lo 
regulate the size of the cornpart- 
menf fo any desired capacity. 

3.1.2 Water Level Gauges 

3.1.3 Movable Sink Partitions 

3.2 Skimming Tank 
The skimming tank is to be redangular 
in shape, open at the top and equipped 
with a stationary baffle located approxi- 
mately three (3) feet (0.91m) from the 
end of We tank receiving the discharge 
from !he interceptor. This baffleshall ex- 
tend the width of the tank and to within 
four (4) inches (twmm) of the bottom of 
the tank. The purpose of this baffle is lo 
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limit the heavy spread of grease to one 
end of the tank and to control to a degree 
the turbufent water currents created by 
the overflow from the interceptor. The 
dimensions of the tank shall be approxi- 
mately eight (8) feet (2.44m) in length, 
twenty-eight (28) inches (0.70m) in 
width. and two (2) feet (0.60m) in depth. 
The tank shall be constructed of galvan- 
ized sheet metal with steel angle rim and 
reinforcement The waste outlet from the 
tank is to be four (4) inches (IOOmmI in 
diameter, connected to the bottom of the 
tank at one end and trapped to retain ap- 
proximately eighteen (18) inches 
(0.46m) of water in the tank. The tank is 
also provided with a four (4) inch 
(1CIQrnm) valved bottom drain to permit 
draining and cleaning. 

4.0 Installation of 
Testing Equipment 

Figure 1 
lnstailatlon of Grease Interceptor Testlng Equipment 

4.9 Sink Location 
The sink is to be located on an upper 
floor with the sink rim three (3) feet 
(0.91rn) above that floor level. 

4.2 Interceptor Location 
The grease interceptor shall be so 
located that ils bottom is ten ( IO)  feet 
(3.05m) below the floor lwei  upon which 
the sink is located. The interceptor shall 
be equipped with a water-tight and air- 
tight cover. 

4.3 Skimming Tank Location 
The skimming tank shall be located low 
enough, with respect to the inferceptor, 
for the discharge piping from the inter- 

ceptor to clear the tank rim by not less 
than three (3) inches (76mm). 

4.4 Installation of Waste Piping 
4.4.1 Sink Connections 

The sink outlet waste connec- 
tion from each sink compart- 
ment is to be one and me-half 
[11/2) inches (38mm) in size and 
each connection shaH be flied 
wjth a quick opening gate valve. 

Waste Piping 
The combined horizontal waste 
piping into which the sink outlets 
connect shall be two (2) inches 
(tiomrnf in size, installed with the 
center line eleven (11) inches 
(0.2Sm) below the bottom of the 
sink and properly hung and 
braced from the sink reinforce- 
ment and supports. This waste 
pipe shali be fitted to the inlet of 
a vented flow control or equal 
device. 

The flow control device is to be 
adequate in size for the inier- 
ceptor to be tested and shall be 
equipped with the proper size 
orifice andlor other details to 
provide the proposed flow rate of 
the subject interceptor, based on 
the simultaneous drainage of 
both sink compartments as de- 
tailed hereinafter. The waste 
piping on either side of We flow 
control shatl be fitted with 
unions to permit removal of the 
device. If the flow control Orifice 
required exceeds two (2) inches 
(Nmrn) in diameter, thereby 
requiring a flow control larger 
than two (2) inches (50mm). 
reducing couplings shall be 
fitted into the inlet and outlet of 
the larger device lo permit con- 
nection of the two (2) inch 
(50mm) waste piping. 

The two (2) inch (50mrn) veftb 
cal waste riser shall be con- 
nected to the outlet of the flow 
control device and shall extend 
downward to connect to the in- 
terceptor inlet by means of a two 
(2) inch {SOmrn) elbow and a 
short horizontal nipple. 

4.4.2 Combined Horizontal 

4.4.3 HOW Control Device 

4.4.4 Vertical Waste Riser 
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4-45 Interceptor Discharge 
The discharge pipe from the in- 
terceptor outtet to the skimming 
tank shall be two (2) inches 
(50mm) in size with a minimum 
pitch of cme-eighth &) inch per 
foot flcm per m) and shall be 
provided with a two (2) inch 
(5Omm) vent properly located to 
prevent siphoning of the inter- 
ceplor. 

If the inlet and/or outlet open- 
ings of the interceptor to be 
tested exceed two (2) inches 
(50mm) in size, use reducing 
couplings to permit connections 
of the two (2) inch (50mm) inlet 
and discharge pipes. 

4.4.6 interceptor Connections 

5.0 Preliminary Test 

5.1 Media Analysis 
Procedure 

Before conducting certifcation tests on 
any interceptor, simple analysis of the 
test media are to be made to determine 
the following characteristics: 
(a) Water-Hydrogen ion concentration 

(pH value). 
(b} Lard-Specific gravity, at one hun- 

dred and fifty (150) degrees Fahren- 
heit (65.5' C ) .  
-Viscosity in Seconds Saybott Uni- 
versal (SSU), at one hundred and 
fifty (150) degrees Fahrenhslt 
(65.S C). 

5.2 Establishing Sink 
Compartment Capacity 
The size of each test compartment shall 
be established by means of the movable 
partitions $0 that the gross capacity of 
each compartment in gafions will be 
equal to one and two-tenths (1.2) times 
the proposed flow rate in gallons per 
minute (GPM) of the interceptor to be 
tested. The gross sink capacity 
mentioned above is to be calculated on 
the basis of twelve (12) inches (0.3m) 
above the sink outlet flange. 

5.3 Establishing Volume of 
Incremental Discharge 
The volume of water to be discharged 
from each sink compartment during 
each test increment shall be based on 
ten (IO) inches (0.251~1) of water above 

the sink outtet flange. On this basis the 
incremental discharge in gallons per 
compartment will be equal to the pro- 
posed gallons per minute (GPM) flow 
rate of the interceptor being tested. 

5.4 Computation of Flow Rate 
The flow fate from the sink shall be com- 
puled by timing the rate of drainage of 
the firsf nine and one-half (9Y.d inches 
(0.24m) of water from the sink compart- 
ment, measured from the ten (10) inch 
(0.25m) mark to the datum line one-half [x) inch f-f3mrn) above the sink outlet 
flange. 

54.1 Check Flow Rate Tests 
After the sink compartment 
capacllies have been estab- 
tished, the sink waste piping 
connected to the interceptor 
w i t h  the f low cont ro l  o r  
equivalent device properly sized 
and installed, and the inter- 
ceptor discharge pipe properly 
vented and extended to the 
skimming tank, a series of check 
flow rate tests are to be made. 
Three (3) tests are to be made for 
each of the folgowing four (4) 
conditions: (During test groups 
{a) and (b) the waste outlet from 
the adjacent compartment shail 
be ciosed off.) 
(a) Drain, gauge, and compute 

the flow rate from compart- 
ment #1 separately. 

(b) Drain, gauge, and compute 
the flow mte from cornpart- 
ment #2 separatefy. 

Flow rates determined in (a) and 
(b) are only for purposes of 
checking against actual flow 
rates of test increments. 
(c) Drain compartments #1 and 

#2 simultaneously and 
gauge and compute the flow 
rate on the basis of the time 
required to drain cornpart- 
ment #1. 

(d) Drain compartments #1 and 
f 2  simultaneousty and 
gauge and compute the flow 
rate on the basis of the time 
required to drain compart- 
ment #2. 

54.2 Callbrated Drainage 
Ffow Rates 
The average of the three (3) tests 
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for each of groups (c) and (d) 
above shall be considered as the 
calibrated drainage flow rate for 
that group provided no one of 
the tests varies by more than f i e  
(5) per cent from the other two in 
the same group. If such variation 
occurs, the test showing the as- 
crepancy shall be discarded and 
additional check tests shall be 
made unfil three (3) tests meet- 
ing the above condition are ob- 
tained. The average of the cali- 
brated drainage flow rates for 
simultaneous discharge, as de- 
termined in Sections 54.T (c). 
5Li.l (d}, and S . 2  must beequal 
to or exceed by not more than 
five (5) per cent the proposed 
flow rate of the interceptor being 
tested. If the average flow rate so 
determined is less than the pro- 
posed flow rate of the inter- 
ceptor, the Wow control orifice is 
to be enlarged and the check 
ftow rate tests rerun and the cali- 
brated drainage fiow fates again 
computed until How rates within 
the requiied limits are obtained. 
I f  the average of the calibrated 
drainage fbw rates exceeds the 
proposed flow rate of the inter- 
ceptor by more than five (5) per 
cent, the flow control orifice 
shall be reduced in size and the 
above tests shall be repeated 
until an average flow rate is ob- 
tained which falls within the five 
(5) per cent limit stipulated 
above. 

6.0 Skimming Procedure 
The skimming procedure ki fo be initiated 
approximately five (5) minutes after the in- 
crement to be skimmed has discharged into 
the tank. A sheet metat hand baffle, slightly 
shorter than the width of the skimming tank 
and approximafety one (2 )  foot (0.30m) in 
width is employed to push ail surfaced 
grease to one corner of the tank f r o m  which 
the layer of grease is readily skimmed by 
means of a rectangular pan. The mixture of 
water and grease thus removed is placed in a 
pail equipped with a drainage spigot. All 
grease is squeegeed from the baffleand pan. 
This process is continued until most of the 
visible grease has been removed from the 
surface of the water in the skim tank. 

I . . I  

6. 1 At this point, while the hand baMe 
previously used is attowed to cool, a 
second hand baffle is employed in the 
fO!lOWing manner. The first inch (25mm) 
of the baffle pfate is immersed at one end 
of the skimming tank and Ihe baffle 
moved toward the opposite end, as 
before, to concentrate the now thin film 
of surfaced grease. The baffle is moved 
at a rate slow enough to prevent turbu- 
lence from drawing the accumulating 
grease below the baffle, and fast enough 
so that a minimum of grease will pass 
through the clearance space between 
the baffle and the tank walls. Upon 
reaching a point about two (2) inches 
(5Omm) from the end of the tank. the 
baffle motion is slowed and, at the same 
time, the  baffle is lowered to bring the 
cooler swface in contact with the 
trapped grease. These motions are so 
regulated as to have the baffle sub- 
merged to within an inch (25mm) of its 
top by the time it reaches the end of tf7e 
last two (2) inches (50mrn) of horizontal 
travel. The baffle is then removed from 
the water and moved, grease side up, to 
the pail where the adhering grease is 
squeegeed off and added to the previous 
contenis. By now. the first baffle has 
cooled, and the above procedure is 
repeated using it. The baffles are used 
alternately until the amounts of grease 
collected in this manner are so small as 
to be negligible. 

6 . 2  Upon completion of the above skimming 
procedures, the water is drained fPxn 
the bottom of the pail by means of the 
spigot. The pail is then placed over a gas 
flame and its contents heated until the 
residual water is brought to boiling tem- 
perature; that is, until bubbles of steam 
rise through the molten grease. The mix- 
ture is then poured from the pail into a 
separatory funnel, the pail is squeegeed 
out and the mixture Is allowed to stand in 
the funnel far approximately five (5) 
minutes, at the end of which time the 
water is drawn off from the bottom of the 
funnel. The remaining liquid is per- 
mitted to separate for approximately fwe 
(5) more minutes and the water is again 
removed from the bottom of the funnet. 
The remainder is drained from the sep- 
aratory funnel info one or more pre- 
weighed cans. 

6.2.1 These cans are placed in a deep 
freeze uoit or other suitable cool 
location and the grease is per- 



mitted to solidify. The solidified 
contents are then scraped and 
kneaded with a m a i l  putty knife, 
and the water thus worked from 
the mixture is poured OK If the 
quantity of water fhus removed 
is greater than several drops, the 
heafing and sol id i f icat ion 
process is repeated. When only a 
few drops of water are removed 
in this manner, lhe mixture is as- 
sumed to be completely de- 
watered and weights are taken 
for computation purposes. 

6.2.2 The weighing is done on an 
'Ohaus" gram balance and 
weights are taken to the nearest 
one-half (x) gram (0.0011 
pound). Tare weights of the pre- 
weighed cans are then sub- 
tracted from the total weight 
and the correct weight entered 
as data. 

7.0 Certification Test 
Procedure 
Affer dl preliminary data arid tests have been 
established as previously ouflined. the cer- 
tification tests shall be conducted as follows 
and ali test data is to be recorded on PD1 
Grease Interceptor Rating Test Form #1. 

- 

7.1 Test Media 
Certification tests shall be conducted 
with fresh, un-used Swift & Company 
Prime Steam Lard or equal and water, 
both within a temperature range of from 
one hundred ana fifty (150) to one hun- 
dred and sixty (160) degrees Fahrenheit 
(65.5" to 71°C). 

Both compartments of the test sink shalf 

b 

7.2 Ratio of Lard to Water 

-7- 

be supplied with the required volume of 
water (Sect. 5.2 and 5.3) at the tempera- 
ture stipulated in 7.1. The test lard shalt 
be introduced into one compartment, 
during each incremental discharge, in 
the ratio of one (I) pound (0.45kg) of lard 
for each five (5) gallons (19L) of water in 
that compartment. Consequently, the 
proportian of lard lo the total amount of 
water discharged from both sink com- 
partments during each increment will be 
one (7 )  pound (0.45kg3 for each ten (10) 
gatlons (39L). The required amount of 
test lard, wilhin the above temperature 
range, shall be weighed out and poured 
into the test compartment of the sink. 

Each tesf increment shall consist of the 
simultaneous discharge of the water 
from both sink compartments and the 
lard from the test compartment. 

7.3.1 During the first test increment 
the lard shall be poured into the 
No. 1 compartment (that com- 
partment having its discharge 
outlet closest to the interceptor, 
measured along the waste pipe) 
and the No. 2 compartment shall 
discharge clear water. During 
the second test increment the 
lard shall be poured into the No. 
2 compartment while the water 
in No. 1 compartment remains 
clear. This procedure of intro- 
ducing the lard into alternate 
sink compartments shall be 
continued throughout the test. 

7.3 Test Increments 

Larger 
View 

7.4 Flow Rates 
The drainage period for each increment 
is to be gauged and timed on the basis of 
the flow from the compartment contain- 
ing the clear water. The flow rate from 
the sink is to be computed and recorded 
for each increment. 

The grease shall be removed from the 
skimming lank and the efficiency of the 
interceptor shaR be computed at inter- 
valsof five (5) increments or less until the 
average efficiency reaches approxi- 
mately ninety-three (93) per cent and/or 
the incremental efficiency reaches ap- 
proximately eighty-five (85) per cent. 
After this point has been reached, ef- 
ficiency checks shall be made after each 
incremental discharge. 

The above test procedure is to be con- 

7.5 Efficiency Determinations 

7.6 Duration of the Test 
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tinued until the average efficiency 
reaches eighty-five 185) per cent OF less, 
andlor the incremental efficiency 
reaches seventy-five (75) per cent or 
fess. 

7.7 Determination of Test 
Breakdown Point 
The test failure, or breakdown point of 
the iqterceptor, shall be established at 
the increment preceding two (2) succes- 
sive increments in which either the 
average efficiency is less than ninety 
(90) per cent or the incremental ef f i -  
iency is less than eighty (80) per cent. 
The efficiencies used in determining the 
breakdown point shall be either: ‘A,“ 
efficiencies determined on the basis of 
no unaccounted loss or gain, or “8,” ef- 
ficiencies adjusted for unaccounted loss 
or gain, whichever provides the lesser ef- 
ficiency for the interceptor. The 
formufae for.detemining the above effi- 
ciencies shall be as fdlows: 

Efficiency = Grease Added - Grease Skimmed 
“A” Grease Added 

t vb Gain) 
Grease Added 100% - Crease Skimmed 

+% Gain 
Grease Added{ 100% Loss 

- Efficiency = t 
-e- 

7.8 Requirements for 
Certification and 
Factor of Safety 
To receive certification in accordance 
with the Plunlbing and Drainage Insti- 
tute Standard Testing Procedure for 
Grease Interceptors, the interceptor 
shalt conform with or exceed the follow- 
ing requirements at the breakdown 
point: 
(a) Have an average efficiency of ninety 

(90) per cent or more. {See Section 
7.7) 

(b) Have an incremental efficiency of 
eighty (80) per cent or more. {See 
Section 7.7) 

(c) Have retained not less than two and 
one-quarter (2%) pounds (I kg) of 
grease for each one (1) gallon per 
minute {GPM) (O.O6L/s) average 
flow rate as determined during the 
test. {This provides at least a helve 
and one-half (12.5) per cent safety 
factor on the ratio of the rated grease 
retention capacity to flow rate, as 
indicated in the following Tabk 1.) 

7.9 Certification Capacities 
Standard certification flow rate and 
grease retention capacities for grease 
interceptors tested in accordance with 
the above procedure shalJ conform to 
the following: 

TABLE 1 
CERTIFICATION STANDARO-FLOW RATES AND GREASE 

RETENTION CAPACllY RATINGS 
FOR GREASE INTERCEPTORS 

Flow RII. 
( O W )  Iu@) 

For Small 4 0.25 
Domestic Use 7 8.44 

10 0.63 
For Large 1s 0.95 
Domestic, 20 1.26 
Commerclal, Jnd 25 1 .1 
Im*ltutim.lUse 35 2.20 

55 3.16 

3.6 
14 6.4 

20 9.4 
30 13.6 
46 16.2 
SO 22.7 
70 31.6 

100 45.4 

rwlmu, *Ruommm6.d Capawfy 
d Fhmm 

COMlecled lo 
inhrcIpton 

(OMm) &J 
10.0 31.9 
19.5 66.2 

251) 94.6 
37.6 141.9 
50.0 189.3 
62 .5  236.6 
87.5 331.2 

125.0 473.1 

8.0 Recommended Fixture 
Capacity Limitations* 
It is recommended that the total capacity in 
gallons of fixtures being served by an 
interceptor conforming to the above 
standard ratings, shalt not exceed two and 
one-half (P/d limes the certified gallons per 
minute Row rating of the subject interceptor. 

9.0 Grease Interceptor 
Certificate and 
Certification Seal 

f 

Figure 2 

Figure 3 

9.1 Certificate 
A certificate, Fig. 2, is issued by the 
authorized testing taboratory upon 
successful completion of standard PDI- 
GlOl  tests for each interceptor tested. 

I .I . 

d 

1 

-8- 



9.2 PDI Certification Seal 
Grease interceptors which are certified 
by the manufactureras being identical in 
the relevant respects considered in PDI- 
GlOl to the unit tested and certified as 
detailed herein by an independent labor- * 

APPENDIX 

Realizing the need for uniform sizing, installation 
and maintenance data for Plumbing and Drainage 
Institute certified grease interceptors conforming to 
the testing and rating procedures outlined in Stand- 
ard POI-(3101, it was deemed advisable ta cover this 
information in an appendix. The recommendations 
for sizing, installation and maintenance of grease 
interceptors contained in this appendix are based on 
experience of the industry. 

AI .O Sizing 
AI. I Sizing Considerations 

All 1. I A grease interceptor conforming 
to Standard PDI-G101 isdesigned 
and certified to operate effi- 
cientiy at its rated capacity. The 
targer the interceptor the higher 
the flow rate it wifl handle effi- 
cientfy with a greater quantity of 
grease retained before cleaning is 
required. Wile a small intercep- 
tor, undersized, can accom- 
modate a flow of waste water well 
in excess of its rated capacity, it 
will not intercept grease effi- 
ciently under such overload con- 
ditions. 

AI .1.2 Fixture drainage period in com- 
bination with the service required 
and the quantity of waste water in- 
volved, estabfishes the rate of flow 
through the grease interceptor. 
Flow rate is therefore the primary 
gauge; and flow rate estabiiihes 
interwptor size or capacity. 

b 

A1.1.3 The link between flow rate and in- 
stallation to produce satisfactory 
grease interceptor operation is a 
Flow Contrd Fitting. A correctly 
sized grease interceptor will not 
regulate the flow of water dis- 
charged from the fixture it is sew- 
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atory approved by the lnstifute may bear 
the Institute’s Certification Seal as ex- 
emplified in Ti. 3, provided such manu- 
facturer also execuies the Institute’s cur- 
rent Standard Certification Mark License 
Agreement. 

ing. Therefore, to ensure that the 
flow rate does not exceed the 
grease interceptor ’s ra ted 
capacity, a Row control fitting is 
required. The flow control fitting 
is essential for protection against 
overloading the grease inter- 
ceptor which could otherwise 
occur from sudden surges from 
the fixture. The flow control fitting 
will control the Row of waste water 
af all times, enabling the intercep- 
tor to operate at its certified capa- 
city. 

Ai.2 Size Symbols 
It has been determined through the test- 
ing and rating procedure that eight (8) 
different sized grease interceptors are re- 
quired for normal domestic, commercial, 
and institutional installations. These sizes 
are based on cerfification standard flow 
rates and grease retention capacity 
ratings for grease interceptors. See Table 
I, page 8, Standard POI-G101. Table A1.2 
lists the PRI size symbol for each of the 
standard rated grease interceptors. 

Table A1.2 

A I .  3 Sizing Procedure 
Tabie A1.3 is provided to show the stand- 
ard formula in steps for sizing grease in- 
terceptors to suit requirements of specific 
fixtures. An exampte of this sizjng form- 
ula application is included to illustratethe 
steps. 



t A1.3 
I Grerw lntmrpton 
)mffl.d for S tmptW)  

ErrmrHe 
A sink 48" lono by 24" WIG 
by i r  desp. Cubk content 
48 x 24 x 12 = 13,824 cubic 
1nchs~. 
Contanti In gaHom 
13.824 ~ 5 9 . 8  gallons 
2331 

Number of 
of 

COmpd- 
men18 

1 
1 
1 
2 
2 
1 
1 
2 
2 
2 

Aclual drstnagr load 

.7$ x 59.8 = 44.9 gaflont 

Dralnsgs 
Lesd 

(Galtom) 
4.2 
5.0 
9.4 
15.0 
18.7 
15.5 
48.1 
23.0 
34.0 
44.9 

Two-mlnuls pedod 

!%!= 22.5 GPM Plow Rate 
2 

drslnmgs 

7 
7 

10 
15 
20 
20 
20 
25 
35 
50 

psriod 

A1.4 Selection 

drainwe 
prlod 

4 
4 
7 

10 
10 
10 
10 
15 
20 
25 

TaMeAl.4 is includedas  selectionc chart 
for standard PD1 Certified grease inter- 
ceptors applicable to various size fixtures 
commonly used in domestic, commercial 
and institutional installations. The selec- 
tions listed are based on !he sizing form- 
ula covered in Table A1.3. 

Al.5 Dishwashers 
A separate grease interceptor is recom- 
mended for each commercial dishwasher. 
The sire of the interceptor is determined 
by the GPM discharge rate of the dish- 
washer as specified by the manufacturer. 
Select proper interceptor of equivalent or 
next higher rate from TaMe A1.2. 

A1.6 Multiple Fixtures 
Where multiple fixtures are served by 8 
single Interceptor. calculate the total 
capacity of all fixtures, establishthe rnaxi- 
mum number of fixtures that may be 
drained simultaneously and apply this 
factor to the total capacity to determine 
the maximum simultaneous capacity. 
Then proceed with sizing and selection of 
interceptor using sizing formula Table 
A1 3. 

AI .7 Alternate Sizing Method 
3ased on Drainage 
Fixture-Units 
Most pfumbing codes list drainage 
Fixture-Unit values for plumbing fixtures 
and forfixtures notiisted, thesevaluesare 
given for drain outiet or trap size. Fixture- 
Unit vaiues are converted to discharge 
rates on the basis of one Fixture-Unit 
equating 7.5 GPM. See Table Al.7 for 
recommended POI size grease inter- 
ceptor based on drainsge FlXtUre-Unit 
sizing method. 

Fixture Oultel 
or Trap Size 

~Imcoe.) 

7sWe A1.7 

Drainage 

A2.0 Installation 
A2.1 Installation Considerations 

A2.1.1 Install interceptor as dose as 
practical to fixture or fixtures 
being served, see figures A 2 5 1  
through A2.5.5. The interceptor 
may beseton the floor, partially re- 
cessed in the floor, with top flush 
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with the floor, or fully recessed 
below the floor to suit piping and 
structural conditions. 

A2.1.2 Anticipate sufficient clearance for 
removal of interceptor cover for 
cleaning. 

A2.1.3 Avoid instatlation wherein long 
runs of pipe (exceeding 25 feet) 
are necessafy to reach interceptor. 
This precaution will preclude the 
possibility of pipeline becoming 
clogged with congealed grease 
that will collect before reaching 
the grease interceptor. 

A2.1.4 Do not install grease interceptor in 
wasie line from garbage grinder. 
Garbage grinder waste must by- 
pass interceptor, for rapid ac- 
cumulation of solid matter will 
greatly reduce grease interceptor 
efficiency preventing operation in 
compliance with rated capacity. 

A2.2.1 The flow control fitting furnished 
with PDI certified interceptors 
must be installed ahead of 
interceptor in the waste line 
beyond the last connection from 
the fixture and as close as pos- 
sible to the underside of lowest 
fixture. When waste of two or 
more sinks or fixtures are com- 
bined to be served by one inter- 
ceptor, a single ftow control fitting 
should be used. 

A2.2.2 Air intake for flow control may 
terminate under sink drain board 
as high as possible .to prevent 
ovedow or terminate in a return 
bend at the same height and on 
outside of building. When fixtufe 
is individually trapped and back- 
vented, air intake may intersect 
vent stack. All installation recom- 
mendations subject to approval of 
code authority. 

A 2 2  Flow Control 

A2.3 Venting 
Grease interceptors must have a vented 
waste, sized in accordance with code re- 
qulrernents for venting traps to retain 
water seal and prevent siphoning. 

One interceptor to serve multiple fixtures 
is recommended only where fixtures are 
located close together. In such installa- 
tions. each fixture should be individually 
trapped and back-vented. 

A2.4 Multiple Fixture Installation 

A2.5 Installation Diagrams 
F i g u r e s  A2.5.1 through A 2 5 5  are 
included to iflustrate various grease inter- 
ceptor instattations normally encoun- 
tered in domestic, commercial and insti- 
tutional systems. These figures will serve 
as a guide to practical application of 
grease interceptors. 

Interceptor Sewing Trapped and Vented Sfnk-Flow 
Control Air Intake Intersects Vent 

Fig. A2.5.1 

Interceptor Serving SinkCkw Control Ai r  Intake 
Terminates in a Return Bend Above Flood Love1 

Fig. A2.5.2 

Interceptor Serving Dishwasher-Flow Control 
Alr Intake Terminates Above Flood Level 

Fig. A 2 5 3  

Interceptor Serving Two Individually Trapped and 
Vented Slnks-Flow Control Air  Wake lnlersects Vent 

Fig. A25.4 

-1 1 



Interceptors Sewing Trapped and Vented Sinks-Flow 
Control Air intakes Intersect Vent 

Fig. A2.5.5 

A3.0 Maintenance 
A3.1 General Considerations 

To obtain optimum operating efficiency 
of a properly sized and installed PDI 
certified grease interceptor* a regular 
schedule o f  maintenance must be 

adhered lo. All POI certified grease Inter- 
ceptorsarefurnished with manufacturer’s 
operating and maintenance instructions, 
which must be followed to insureefficient 
satisfactory operation. 

All grease interceptors must be cleaned 
regularly. The frequency of grease 
removal is dependent upon the capacity 
of the interceptor and the quantity of 
grease in the waste water. Grease re- 
moval intervals may therefore vary from 
once a week to once in several weeks. 
When the grease removal interval has 
been determined for a specifc installa- 
tion, regular cfeaning at that interval is 
necessary to maintain the rated efficiency 
of the interceptor, After the accumulated 
grease and waste material has been 
removed, the interceptor should be 
thoroughly checked to make certain that 
inlet, outlet and air relief ports are clear of 
obstructions. 

A3.2 Cleaning 

A3.3 Disposition of 
Intercepted Materials 
Grease and other waste matter that has 
been removed from the interceptor 
should not be introduced into any drain, 
sewei, or nafural body of water. This 
waste matter should be placed in proper 
containers For disposal. Where recovery 
of grease is desired, it can be handled in a 
manner suitable to the authorities. 

THE PLUMBING AND DRAINAGE INSTITUTE 
45 Bristol Drive Suite 101 South Easton, MA 02375 
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7.0 Certification Test 
Procedure 
After all preliminary data and tests have been 
established as previously outlined, €he cer- 
tification tests shall be conducted as follows 
and all test data is to be recorded on PDI 
Grease Interceptor Rating Test Form #I.  

Return to Section 7.0 
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In the lata 1800's NathaniaI Whiting of 

rator, a device known us a grease trap. That 
device remains relatively unchanged today 
as a means of separating fats, oils and  
greases from worstewcrter. Despite the [act 
that the tecfmoiogy works welt and is little 
changed from its original design, grease is 
a problem in almost every i o d e  in the coun- 

try. 

C ~ O X T & Y  pafenled iht? ~ C ~ S S I V ~  ~ ~ ~ a v i t y  S ~ P -  

When grease enters the waste stream it 
creates avariety o€ problems and once fats, 
oils and greases huve eriiered the wasfe 
stream thcy a re  rarely suitable for recycling 
because of Contamination from metals, 
chemicals a n d  pathogens. Further, disposal 
must be in accordance with focal and fed- 
eral reqwmmenis- The acronym "FOG" is 
uiilized in most contemporary references to 
fats, oils and greases because with the in- 
creaseduse of vegetable oils and fat substi- 

tutes, greases now consist of more than mj- 

ous coniigurcrtions of fats. 

The first pIobfem is not one which affects 
the wastewater system, it is the loss of a po- 
tentidy valuable resource. When recycled 
before being in a druin, FOG can be used in 
ayuriety of prcducts suchas soaps and cos- 
metics, fertilizer, lamp oil, a n i m d  feeds and 
munitions. Aside from the loss of a valuable 
commodity, wiien FOG enters the vmste wo- 
ter stremihero is a large und unnecesscny 
economk loss due to additional problems. 
Grease can block pipes, can form aggre- 
gates which in turn can also cause block- 
ages, and grease encapsulated solids can  

GREASE INTERCEPTORS: 
ELIMINATING THE MYSTERY 

increase the time and cost of treating the 
wustes a t  waste water treatment p h t s .  

The problems are not fimited tu m y  spc- 
cific size waslewder collection system or 
treatment facility. Private systems such as 

septic systems will fail and require costly 
repair or ropiacement just as wiu large sys- 
tems which might be found in cities such as 
Chicago, Phoenix, New York or Miami. 
Grease has been known to cause blockages 
due to occlusion in pipes many feet indium- 
eler, and in the city of Chicago (us an ex- 
ample) miUions d dolkrrs have alreudy been 
spent reptacing large sewers whose internal 
diameters can now be measured in inches 
due to solidified grease. 

All of the problems are unnecessary be- 
cause separating grease from wa., -te water 
is easily accomplished. Grease interceptors 
or traps function using gravity und coales- 
cence as a means of separation. Greases. 
fats and oils are &ut 89 or W'of the weight 
of water, To separate thorn from water an in- 
torcepior provides a separation chamber 
which allows FOG to rise to the surface. FOG 
free water then exits from the separation 
churnber at the low point farthest from the 
inlet end. 

To simplify the influences which affect 
separation one codd say there are only three 
major factors whlch must be considered. 
They are the design of the interceptor, the 
installation of the interceptor, and the maim 
tenance of the interceptor. 



INTERCEPTOR DESIGN 

Because of the scope of problems rei& 
ing to FOG, there are a large number of prod- 
uct designs and offerings. Due to this fact it 
would Seem difficult for one to choose an  in- 
terceptor which wouM function as designed. 
Fortunately that is not the case. See Figures 1 
und 2. 

In the early 1940’s the United States gov- 
ernment through the Army Corps of Fnngi- 
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neers, the Quartermaster General, the Sur- 
geon General, a n d  the Research Commit- 
tee of the Plumbing and Dra inage  
Manufacturer’s Association (now the Plumb- 
ing and Drainage Institute), and others held 
a series of conferences to develop a testing 
program to establish a means of rcrling ffows 
a n d  capacities for grease interceptors 
manufactured at that time. 

From the efforts of the invoIved parties, 
and as CY result of exhaustive laboratory test- 
ing by the Iowa fnstitute of Hydraulic Re- 
search rrt the State University a standard now 
known as PDI-GI01 was developed. Since 
the first issue of the PDI standard In 1949 it 
has been widely recognized, and i t  is in- 
cluded as the basic testing and rcrting re- 
quirement of MXtary Specification MILT- 
18361, cmdmostrecentlyhusbecotne theba- 
sis for the yet to be released AShK Standard 
AI 12-1 4.3 which covers Grease Interceptors. 

As a result of the existence 01 PDI-GI 0 I a 
product which is designed to that standard 
and is  certified as having met that standard 
can be ins tded  with the confidence that it 
will be an efficient separutor ut flow rates up 
to and including its rated flow and u p  to and 
including it’s rated capacity for retained 
FOG. 

Tho producis which me ceNfiod to HI[- 
G 101 are interceptors up to 50 GPM (soon to 
be added are 75 and 100 GPM interceptors) 
which are typicdy installed at the &we or 
the point of use. Sime R PDI cert;fi.a infer- 
aptor is small, relutiueiy speakirrg, if accom- 
plishes its separation efficiency by incans of 
specia Ily engineered hternnl baffling arrmge- 
maits med in conjunction with an external 



wrrtedflowco?itml dm'cc. Ushg theprbiciples 
offhid tnechnwics, A PDIrertifiea inferreptor 
takes advantage of air entrctined in the efj7u- 
ent by the vented flozu cinii~ol dtwice to accel- 
erate sepnratiotr. .%e Figiire 3. 

FOG faden waste water passes through 
a vented flow control device on its wcry into a 
PDI certified interceptor. "he flow control do- 
vice has cm internal orifice which h f t s  the 
flow into the interceptor to the interceptor's 
rated capacity. A s  the effluent passes 
through the oritice. which is sized to compen- 
sale for the umoml of head in the waste 
water CO!./SCfiOll system, a i r  is introduced 
though the vent (which is actudy an air in- 
take). The entrained air remains with the ef- 
fluent until it enters the grease interceptor. 

interceptor from becoming air bound. Typi- 
culty, that language will state: 'Venting. h- 
terceptors and separators s h d  bc so de- 
signed that they will not become air bound 
when airtight coveIs ore used". 

Upon entering the grease interceptor, the 
effluent Is dlrected through the separation 
chamber of the interceptor by rnccms of a 
system of baffles. The baffles serve fo 
lengthen tho flaw path of the effluent to in- 
crease the h e  of separation while provid- 
ing a non-turbulent environment for separa- 
tion to take place. The entrained air will sepa- 
rate from the efflumt quickly A s  it does so, it 
accomplishes two things: Flrst, the escaping 
air accelerates the separation of FOG as it 
rises rapidly to the surface of the water in 
the separation chamber. The rising air 
bubbles literatly pull the FOG globdes tothe 
top of the wcrter. Second, the air released 
then provides a small arnount of positive 
pressure above ihe contents of the separa- 
tion chumber to regulate the internal running 
water l e d  of the grease interceptor. 

Most manufacturers provide methods to 
regulate internal air pressure to prevent the 
contents of the separation chamber from 
being forced downward thus reducing the 
mterceptor's capacityand efficiency. See Fig- 
urn 4. Furthermore, Most codes contain lan- 
guage requiring a means of prevenbg the 

For the specifier or purchaser of a g m s e  
interceptor to be assured the product will 
perform as intended it is only necessary to 
verily the product has been certified to a 
known standard such as PDI-GiO1. 

No discussion of the design d grease in- 
terceptors would be complete without cov- 
ering large capacity interceptors which are 

FLOW 
IN10 
INTERCEPTOR 

FLOW CONTROL ORIFICE 

INLE 

AIR 
RELIEF, 



typically located outdoors. In certuin areas 
of the country existing codes wu1 d o w  or even 
require an interceptor whose sole specifica- 
tion is size. Unfortuncrtely, even today, more 
than I00 y m s  since Nathcrnicrl Whiting pcrt- 
ented the grease interceptor there exists no 
standard for or base of accumulated dcrta on 
large cupacity interceptors. There is a high 
expectation that lmge capacity interceptors 
wiu work, but there is no consensus standard 
or test data to stipdde or verify their perfor- 
mance. See Figurcs 5a and 5b- 

Since remotely located ouidoor intercep 
tors must deal wtth conditions different from 

point of use interceptors the design require- 
ments will vary. One must first define the re- 
quired reiention time based upon he m&- 
mumanticipated Iuteof flow.Thisvaries from 
city to city or region io rugion so it must be 
left up to the appropricrto adn~strative au- 
thority to establish this requirement through 
testing bused upon installation conditions. 
These requirements currently vary from 
simple statements (in loccd codes) of mini- 
mum capacity size (such as 750 gallons) to 
retention times based upon flow rates (such 
as 30 minutes) to formulas which make as- 
sumptions about the amount of water used 
per meal served. The luck of uniformity in siz- 
ing requirements for remotely installed inter- 
ceptors is indicative of the lack of consensus 
about their pdorrnance. 

There is an dtempt underway to develop 
a consensus standard for remotely located 
grease interceptors, but unlike the PDI-GI01 
or ASME A1 12. t 4 3  which have a well docu- 
mented basis from yems of testing, the drd- 
01s of that new standord must l i t e d y  start 
at the beginning. 



A properly sized and designed grease in- 
lercaptor may not work o r  may work less e&- 
ciently if it is installed incorrectly. As basic 
as it seems, the interceptor must not be in- 
s t d e d  backwards. This is mentioned since 
far too many interceptors which are con- 
demned Lor not workdng have meiely been 
installed hckwurds. The problems relating 
to installation, however, g o  beyond the obvi- 
ous. Regardless of whether the interceptor is 
a certified interceptor OT a large capacity in- 
terceptor, one of the most important installa- 
tion practices to follow must be to locate the 
interceptor us near as possible to the source 
of the FOG laden water. See Figures 6 and 7. 
As stated previousiy, this is irnportant be- 
cause every foot of piping between the source 
of FOG Iaden waste water und the intercep- 
tor is unprotected and is a potential mainte- 
nance problem. 

A second reason for locating the intercep- 
tor necrr the fixture: FOG sepccrates best when 
the effluent is relatively hot. 

W e  the laws of physics dictate that FOG 
separates from water at (I slower rate as tem- 
peratures mcrease, in these appljcrrtions the 
separation rutes at room temperuture and at 
elevated temperatures (testing has been 
done up lo 200 degrees F") are so close that 
the other benefits outweigh the slight im- 
provement in separation rate. For exampie, 
in wasto wafer, particularly the FOG laden 
waste water from commercial kitchens. it is 
likely there wlll be solids present. Those sol- 
ids and the FOG are more likely to form a 
globule. the specific g~uvity of which exceeds 
ihat of FOG alone. As the effluent tempera- 
ture rises however, the FOG will be more likely 
to separate freely from those solids. 

., : 

INSTALLATION 

Keeping the Foc from coalescing on the 
solids is important because the resultant 
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material rnay sink, and ultimately be dls- 
charged from the interceptor. II on the other 
hand, the FOG is free  to separate from the 
solids in the waste wuter due to the higher 
temperatures, which tend to make the FOG 
less viscous, the FOG is more likely to be re- 
tained h the interceptor. 

FOG laden solids passingthrough the in- 
terceptor create two problems. first, they 
tend to form balls or aggregates (grease ccni 
hecome veryhurd) posing a bfockage prob- 
lem in the waste wuter collwtlon system. Sec- 
ond, if these mcrterids do make it to the waste 
water frea-tment plant without creating any 
blockages, they can make waste water ired- 
rnent much more difficult since degradation 
of FOG consumes oxygen necessary for thc 
digestion of the waste in the treatment plant 
and because FOG dcconiposition is quite 
slow, it can pass through the plant. This in- 
creases the effort required to treat wastes 
crnd can  case  violations of tho plant's dis- 
charge pennit. 

Unfortundely many of the codes in exist- 
ence around the country f d  to recognize the 
benefits of hot water in the FOGladen waste 
stream and they forbid such sources of hot 
water us dishwasheis from being a part of 
the FOG laden waste wuter system. PDI has 
done extensive testing on the affect of hot 
m e r  on sepuralion and can support tlvough 
data the fact that hoi water has W e  effect on 
scpardon efficiency. The Environmenial F'ro- 
tectfon Agency, in their document EPA625/1- 
80-012 Design Manual. Onsite Wastewa- 
ter Treatment and Disposal Systems) is 
specific in recommending the use of hot wa- 
ter und proximity to the source to enhance 
retention of FOG. 

When dlscussing the location as n factor 
in instdcrtions, it should also be pointed out 
that in addition to proximity to the  flxture, the 
interceptor should be located so that mcdn- 

I . -  

tenance can be easily performed. Although 
this recommendation also seems so obvious 
as io not need discussion. some inferceptors 
have been installed under sinks without clear- 
ance for reinovalofthecover. Some intercep- 
tors have been placed in tho f loor and tiIed 
over; some huve beon locuted so that they 
are iiteidyhidden froni'view; a d  some large 
outdoor interceptors have actually been 
p e d  over. The placement should &ow the 
cover to be visible and easily resnovablo for 
clwning. and clecrrcmces should he such thcrt 
ttmehternd baffling canbe serviced. With the 
cover removed, d wetted surfaces sho& be 
visible. This is necessary not only for access 
to clean the interceptor. but also to have the 
capability to easily insped the interior for 
potential problcms such us damaged baffles 
and blocked air relief bypasses. 

The flow control fiiting furnished with PDi 
certified interceptors must be installed in the 
wasteline ahead of the interceptor. It should 
be located beyond the last connection from 
the fixture and as close us possible to the 
underside of the lowest fixiure to minimize de  
eifects of head pressure. When the wastes of 
two or  more sinks or fixtures are combined 
to be served by one interceptor, a single flow 
control fitting rnay be used. Any flow control 
fitting installation not in conformance with 
these recommendations requires manufac- 
turer consultation. 

The air intake for the flow control may ter- 
minate under the sink drain bourd as high 
as possible above the fled leva1 of the sink 
in order to prevent overflow. It may also ter- 
mincTte in CI return bend at tho same height 
outside the building. When the tixture is indi- 
vidually trapped and back vented. the air in- 
take may intersect the vent stack. All instal- 
lation recomrnendcrtions are  subject to the 
approvcrl of the local piumbing code author- 
ity- See Figar~e 8. 



One of the most controversial issues re- 
lating to Installation is: what fixtures OF 
sources must be part of the FOG interceptor 
system? All drain-bourne FOG is a problem 
and if the problem is going to be solved all 
sources of FOG must pass through the 
grease interceptor. Tliere is liitle controversy 
about connecting pot sinks. There is some 
controversy about connecting dishwashcrs. 
There are some questions relcrting to floor 
drains, but discha-rge from food grinders (or 
garbage dtspods) is almost universdy re- 
quired to bypass the grease inkicepior or to 
have the pulverized solids removed from the 
waste stream before it enters the interceptor. 

The food grinder (cmd the associated pre- 
rinse siation at the dishwasher) is one of the 
single greatest sources of FOG. Yet despite 
that fact, mosl codes forbid food grinder dis- 
charge from passing lhrough a greuse inter- 
ceptor. Technologically there is no reasurt for 
the waste streartt fo ~ J ~ I I S S  thegrensc intercep 
tar if the solids have been r e i i m d .  See Figim 9. 
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Even the best design rl interceptors, 
properly installed will fuil if they are not main- 
tained. The precise requirements for majn- 
tencmce are n d  possible to define since con- 
ditions at each installation wry. In terms of 
the typical code, maintenance must be por- 
formed More the grease in the waste water 
down stream'irom the interceptor exceeds 
100 parts per million (100 milligrams per li- 
ter) or whatever the locd standard is. 

W e  fhat is a simple sfdement to make, 
it is impossible for the user ot a grease inter- 
ceptor to determine when those limits have 
been exceeded. The method for detertrmining 
when an interceptor's rated capacity has 
beenreackd is fairiy simple if it is u PDI cer- 
tilied inierceptor. A PDI certified interceptor 

aunn 

has a rated retention capacity equal to twice 
its flow rute expressed in pounds. For ex- 
ample, a 35 GPM interceptor is rated to re- 
tain crt least 70 Lbs. of grease. A user rnuy 
determine a cleaning schedule by measur- 
ing how much grease has been trapped over 
a period of time. 

Grease will weigh about 7 pounds per gd- 
lon. and if it is determined that a 35 GPM in- 
terceptor accumulates about 5 g d o n s  of 
grease every 4 days it would be easily and 
correctly assumed that ihe interceptor must 
be cIecmed no less than once u weck. In fact, 
if the user must comply with a code vrhich 
limits grease to 100 parts per million, clecm- 
ing would be recommended every 2 or 3 
days. When cleaning is discussed, it should 
be understood thd cleaning a n  interceptor 
should crlways include the removal of grease 
from the top of the separation chamber as 
well as any solids which have accumulated 
along the hottom. See Figure 10. 

The actual frequency of cleaning a certi- 
fied intercepfor will vary depending upon u 
wide vcaietyof factors; the type of food served 
will determine how much grease wil l  enter 
the interceptor. An interceptor used for ckm- 
ingutensils or limifed to senring trays h a  res- 
taurant where no food is actually prepared 
is going to accumukrte a lot Less grease than 
one used in a futl service resiaurant where 
all of the bod preparation equipment and 
utensils as well CIS dishes me washed. An- 
other factor affecting the cleaning cycle will 
be whether a food grinder is discharged into 
the interceptor, and whether the food spe- 
cialty is high in FOG. 

The allowable grease content in the waste 



water will ais0 determine the frequency of 
cleaning. It should be noted that all PRI cer- 
tified interceptors will separate efficiently 
enough to meet a n y  grease limits (which may 
range from 50 parts per million up to as much 
as 600 parts per rnillInn depending upon the 
jurisdiction). They may r e m e  cleaning when 
as little as 25% of their rated capocity has 
been reached depending upon the huts es- 
tablished by the administrcrtive authority. This 
staiement is based on an analysis by PDI of 
accumulated test data. That data was col 
lected at full rated flows, cmd doas vmy from 
product to product. 

The cleaning cycle on large cupacily in- 
terceptors is less easily determined. Anec- 
dotal evidence gaihsred from a variety of 
sources and cornrnunities hdicates that their 
size is often interpreted CIS meaning less fre- 
quent cleaning is required, and to CI degree 
this may be true. From information gathered 
from a variety of sources however, the con- 
sensus appears to indicate the cleaning fre- 
quency for h g e  interceptors is in the range 
of 2 to 4 weeks. This amount of time is the 
maximum allowable forlarge interceptorsio 
still meet the discharge Iinlits on FOG. Due 
to the nature of the large interceptors, the 
user is not likely to be the cleaner. and in 
some cases may actually be prohibited from 
cIeaning the interceptor. Usually ct&gwiU 
be done by a renderer, a scptic tank sonrice. 
or a company which specializes in grease 
interceptor cleaning. The annual cost of regu- 
lar cleaning is likely to average between 
$2,800 arid $4,000 depending again upon the 
discharge limits and the local market costs. 

ffanuary, 1998 average cost) 

Regardless of whd the cleaning cycle is 
determined to be, it has h e n  shown by oc- 
tud field experience that one of the biggest 
obstacles to regular maintenance has been 
the d o r s  u s u d y  associated with intercep- 
tors. The easiest way to eliminate that prob- 

lem is frequent cleaning. If cteaning the 
grease interceptor becomes a part of the 
daily routine it u s d y  will only require about 
15 minutes und there Wiu be limited or no 
objectionable odors. 

It has been determined that when food 
grinders are  part of the waste system, and a 
properly sized solids interceptor, cieaned 
daily, is loculed ahead of t h e  grease infer- 
ceptor, the odors normally associated with 
the greas interceptor are not present be- 
came the food pcnticles which dccay and 
cause odors never reach tho interceptor. 

Use ofthe solids interceptor improves the 
grease quality to extent that the recovered 
grease rmry be disposed of with the golden 
fryer grease whch is usually purchased by 
the local renderer. Now instead of paying for 
disposal, the restaurant may be cornpen- 
satod for the grease. since it can be recycled 
into a variety of products. 

Whea regular maintenance is not pcr-  
lonned the obvious result is a grease inter- 
ceptor which becomes unable to separate 
the FOG due io overluading, thus passing 
these materials downstream. Uuless if  i s  
equipped with an electronic, sensor conhiled, 
positive inletclosure valve to pmettf  such over- 
loading no grease ittterceptor will otitenuise 
nu fomatirnlly shut i t se l fdmt  to yrevetltmer- 
load cfiscltnrge. Apart from violaUng codes or 
ruining the on-site wastewater treatment sys 
tern, sewer blockages and the associated 
health risks are likely. Some FOG generators 
would rather do almost anyfhing but d e a n  a 
grease interccptor. FOG generators have 
several options, S O ~ G  of which are accept- 
able alternatives, and some of which a r e  
possibly legal, but nevertheless unaccept- 
able. 

One alternative is to engage the services 
of a company which specializes in cleaning 



interceptors. ?'I& is not an inexpensive ap- 
proach, and in the case of large interceptors 
is required. If the scrvice is performed as of- 
ten as necessary, ft insures the interceptor 
will function as intended 

Another alternative is the use of an  infer- 
ccptor that is considered to be a Grease Re- 
covcry Device (or Grease Removal Device). 
A GRD is a separator which has as a n  inb- 
gral p a r t  of its design a means by which 
grease is removed. 

AGRD will be one d two basic lypes: 
1. Timer controlled - See Figure 21. 

2. Sensor controlled - See Figure 12. 

Timer controlled devices typically utilize 
a disk or belt which passes through the FOG 
layer and a squeegee device to wipe the ac- 
cumulated FOG from the disk or belt into a 
drain trough and into u FOG receptacle. 
Other means of removing the FOG include a 
pump or gravity flow activated by the timer. 
They are usually regulated by a 24 hour timer 
which is set upon instalhlon. The timer nilt 
operate the FOG removul system for a set 
time or times each day. 

Sensor controlled devices huve the abil- 
ity to sense the presence of FOG. By detecl- 
ing FOG and initidin3 the removal process 
only when necessary and as often as neces- 
sary, the GRD can alv~ays keep the retained 
fyX; below the rated capacity of !he device. 
The sensor operated devices use vdmg and 
gravity or pump assisted FOG removal. 

A GRD standard, At 12. i4.4 is currently 
nearing completion. and as FOC problems 
continue to be a factor, most jurisdictions will 
not only allow the use of a GRD, but in some 
cases a GRD wiIl be rnandcrted. It must be 
noted that while a GRD elinlinates the daily 
routine of grease interceptor cleaning, those 
deviccs do require periodic maintenance to 
remove trapped solid debris, removal of 
scum and n check of system operation. 

The previous two examples ol methods to 
avoid routine maintenutice are certainly good 
and acceptable choices. Some ofhers arc not 
ami are to be nvoided in coiiventiotial grease 

infwcepturs. The first is the use of chemicals, 
often touted as  environmentally friendly en- 
zymes or emulsifiers. These materials rnuy 
even have names which imply their use is en- 
vironmentally acceptable. The second is the 
use of "bucleria" or organisms designed to 
digest wastes. 



In the first category, the materials used 
work by changing ihe structure of FOG from 
a hydrophobic material thd is ur&kely to mix 
freely with water (thus dowing separation to 
easily occur) to a hydrophilic micelle which 
mixes freelywith water thus inhibiting or pre- 
venting separation from occurring in the in- 
terceptor. The use of these additives only 
changes the structure of the FOG for a lim- 
ited period of time, and eventually the FOG 
will revert back to its origind form, usually 
downstream in the public waste vmter cd- 
iection system. While this practice, in conven- 
tional interceptors. works to pass the prob- 
lems on to somebody else, the methods ju- 
risdictions use today to detect FOG content 
in the effluent are sophisticated enough to 
accurdely identify any violator of the Sewer 
codes. 

The second method, the use of bacteria 
(or bio-remediationas it is called) works. The 
concept 01 bio-remediation is sound: tMp 
greases and digest them in the interceptor 
to convert the grease permanently into the 
by-products of digestion. This is exactly what 
happens in a sophisticded waste water treai- 
men! plant. See Figwe 13. Bio-remedldon 
does not eliminate the need [OF monitoring 
the effluent quality, routine maintenance to 
deal with undigested materials, or inspec- 
tions to insure all components are clean and 
functioning properly. 

New York City has done a n  extensive 
amount of testing using microorgunisms for 
remedicrtion of sewer blackages. Their tosf- 
ing shows that Lhe process has merit cold they 
use bio-remediation in concert with mechani- 
cal sewer cleaning to take c a e  of sewer 
blockages. 

For an additive to have m y  positive effect, 
it must be hovm to produce net reduction in 
weight and volume of the FOG either through 
biochemicd or catalytic processes. Suchdis- 

psal methods require engineered devices 
(PDI certified EDG Disposal Systems) and 
professional adminisIration. 

When dealingwith crconventional grease 

interceptor, the most practical and economic 
maintenance practice is to regularlyremove 
the FOG and dispose of it in accordance with 
applicable solid and special waste disposal 
regutations 



The problems relating to fats. oils and 
greases (FOG) are easily addressed, to do 
so requires an understanding of t h e  pin- 
ciples of separation and a willingness to do 
alt that is necessary. Dealing with FOG prob- 
lems is not limited to restaurant owners: it is 
an issue a number of parties must share in 
resolving. Codes must be writfen or, more 
precisely, rewritten io be techicuHy correct. 
Administrative AuthrJrities must make certain 
when they write and/or endorse codes that 
all of the issues have been correctly ad- 
$ressed. 

Interceptors and FOG disposal systems 
which have been properly designed and cer- 
tified must be required und used. They must 
be hstcrlfcd as they were testod and were 
intended to be installed. And last, but not 
least, the devices must be maintained uc- 
cording to thecodesand the manufaciurer’s 
requirements. 

REMEMBER: Proper maintenance of even 
the poorest interceptor will provide better 
results tban the luck of mcrfntenauce on the 
best interceptor. 



GLOBAL WATER RESOURCES Code of Pradee: G\YR-CP-O1-oB3 

GLOBAL WATER RESOURCES 

C m  

G\VR-C1’-01-003 

DRY CLEANING OPERATIONS 

APPLICATION 

This code of practice for Dsy Cleaning operations defines the requirements for rnauaging waste discharged 
directly or indirectly into a sewer conncctcd to a sewage facility iiom dry cleaning businesses, or other 
facilities employing solvent OF chemical cleaning routines. 

Definitions are included in GWR-CP-0-DEF. 

DISCIIARGE RECULATTONS 

An operator of a dry clem’ng operation shatl not discharge waste, which at the point of discharge into a 
sewer contains: 

(a) tetrachloroethylene 
(b) petroleum solvents, or 
(c) tl prohibited waste, restricted waste, special waste, stonn water, or uncontaminated water. 

An operator of a dry cleaning operation that generates wastowater containing tetrachloroethylene or 
petrolcum solvent shall either: 

(a} Collect and transport the wastewater from the dry cleaning operation for off-site waste 

(b) Install and maintain a solvent/water separator and holding tank in accordance with this code 
management; or 

of practice. 

..I Solvcut Water SeDarators and floldina Tank? 

Solventhater separator and holding tank installations must conform to thc requirements of this code of 
practice. 

An operator of a dry cleaning operation sliall not directly discharge wastewater from the solventlwater 
separator to a sewage facility 

An opcrator of a dry cleaning operation must: 

(a) Collect the wvastcwatcr discharged from a solveidwater separator into a transparent, solvent- 
compatible, bidding tank with a containment capacity 25% Iarger than the total volume of the 
solven~Avater separator; and 

(b) Mlow the wastewater to stand undisturbed for a period of  not less than 12 hours foUowing 
each operating date. 

An operator of a dry cleaning operation must check the contents of the holding tank after the specified 
period of time has elapsed to determine whether the wastewater contains my visible residual solvent. if 
there is no visible residual solvent in the holding tank, the cuntents may be discharged to the sewer. 

~~ 
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If the holding tank contains ally visible tetrachiomethylene or petroleum solvent aficr the specified period 
of time, then rhe telrachloroethykue or petroIcmn solvent must be scpamted and retunled to the solvent 
recovery system. After the removal of all visible solvent, the wastewater may be discbarged to the sanitary 
sewer. 

Visual Inspections 

An operator of a dry cleaning operation must: 

(a) Visually inspect rhe solvent/watcr scparator on a dairy basis; and 
(b) Clean the solvent/water separator at least once every seveu (7) days to manufacturer's standards. 

An operator of a dry cleaning operation must instali spill containment facilities in all chcrniciil storage areas 
and around all dry cleaning macl~&cs. 

An operator of a dry cleaning operation must block off all sewer drains within the containment area €or 
chemical storage and dry cJe&ig equipment to prevent any accidental discharge of solvent to a sewer. 

An operator of a dry cleaning operation must inspect all dry cleaning equipment for liquid leaks at least 
oflcc per day. 

An operator ofa dry cleaning operation must kecp all equipment clean to ensure that leaks arc visible. 

The following areas and items are to be checkcd for leaks: 

hose connections, unions, couplings and valves 
machine door gasket and seating 
filter head gasket and seating 
pumps 
base tanks and storage 
sofventhvater separators 
filter sludge recovery 
distillation unit 
divertcr valves 
saturated lint in lint baskets 
holding tanks 
ciiriiidge filters 

An operator of a dry cleaning operation who detects any liquid leak fiom dry cleaning equipment 
chcmical storage must rcpair the leak within 72 hours and must immediately prevent any discharge 
contaminants to a sewer. 

or 
Of 

RECORD KEEPING AND RETEN TION 

Evcry dry cleaning operation must keep a record book on site for inspection with records from the previous 
two years. 

Thc following information shali be recorded in the record book 

(a) record of all inspections done by the operator, cmnployees or other hired personnel; 
(b) record of any liquid leaks detected and remedial action taken; 
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(c) record of solvendwater separator cleaning; 
fd) record of holding tank cleaning and solvent transfer; and 
(e) record ofall other equipment maintenance and repair. 
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GLOBAL WATER RFSOURCES Codc nf l’rsdlrc: CWR-CP-OI-004 

GLOBAL WATER RESOURCES 

CODE OF PRACTICE 

GM‘R-CP-0b004 

PHOTOGRAPHIC IMAGlNG OPERATIONS 

APPLICATION 

This code of piactice for photographic imaging operations defines mandatory requirements for managing 
non-domestic waste discharged directly or indircctty into a sewer connected to a sewage facility. 

This code of practice applies IO photographic imaging operations. Def~t ions  are included in GWR-CP- 
01 -REF. 

DXSCHARG‘fi; REGULATIONS 

An operatoi of a photographic imaging operation must not discharge waste wbicb, at the point of discharge 
into a scwcr, contains: 

a. 

b. 

silver in a concentration lhat is in excess of 5 milligrams per litre (mg/L} as analyzed in a grab 
sample; or, 
prohibited waste, restricted waste, special wxstc, stormwater, or uncontaminated water as 
defined in GWR-CP-01-DEF, other &ail the foflowing restricted wastes: BOD, COD, 
chloride, iron a d  sulphate. 

An operator of a photographic imaging operation that produces liquid waste containing siiver must either: 

a. 

b. 

collect and transport the waste from the photogaphic imaging operation for off-site waste 
management; or 
mat  the waste at the photographic imaging operation site prior to discharge to the sewer using 
one of the following silver recovery technologies: 

I. two chemical ncovery cartridges connected in a series; 
n. an electrolytic recovery unit followed by two chemical recovery cartridges connected 

m series; or 
fTI. any other silver recovew technology, or combination of ter;hnologies, capable of 

reducing the concentration of silver in the waste to 5 m g L  or fess where valid 
analytical test data has been submitted to, and accepted by, the Engineer. 

An operator of a photographic imaging operation inust install and maintain silver recovery technology 
according LO the manufacturer’s or supplier’s recommendations. 

An operator of a photographic imaging operation must collect ail liquid waste containing silver in B holding 
tank and must deliver this wastc to the chemical recovery cartridges using a metering pump. 

An operator of a photograplfic imaging operation must calibrate the metcrhg pump a1 least once. per ycar. 

Revision: GWR- CP - 01-004 (001) Responsible Agent Engineerhrg 8L Planiring 
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GLOBAL wmixt RESOUI~CES Code of Practlee: CWR-CP-Ot-004 

S~ilvl-eaJc Prevention 

An operator of a photographic imagmg operation must Locate the silver recovery syszem in such a manner 
that an accitlentai spill, leak or container failure will not result in liquid waste containing silver in 
concentrations greater than 5 rngn entering m y  sewer. 

I f  a location referred to above is not availablc, an operator of a photographic imaging operation must do 
one of the follvwing: 

a. 
b. 

install spill containgent to contain spills or Ieaks fiom the silver recovery system; or 
cap all floor drains into which liquid spilled €room the siiver recovery system would normally 
flow. 

When tising two separate che-mica1 recovery wtridgcs, an operator of a photographic imaging operation 
must test the discharge from the first cartridge for silver content af least OZICG per montb using eithcr silver 
test paper or a portable silvex test kit. 

When the discharge h m  fhe frrst chemical recovery cartridge Efemed to above cannot be sampled, an 
opcrator of a pholoyaphic imaging operation must: 

a. 
b, 

install a cuniulative flow mater on the silver recovery system; and 
t& the discharge fkom tlic second chemical recovery cartridge once per week using silver tessl 
paper or a silver test kit. 

Cartridge Rcplacement 

An operator of a photographic imaging operation must replace fhe chemical recovery caitridges when mty 
oue ofthe fo~lowing OCCUIS' ': 

a. 

b. 

c. 

d. 

the manufacturer's or supplier's rewrmncnded expiry date, RS shown on each cartridge, has 
been reached; 
eighty percent (80%) of the rnanul-acturer's or supplier's maximum recommended capacity, or 
total cumulative flow, for each cartridge bas bceu reached; 
test data, using s i h r  test paper or a silver test kit, indicates fiat the discharge from the first 
cartridge is greater than 1000 mgk, or 
analytical data using a method of annlysis outlined in standard methods, or ~II alternative 
method of analysis approved by h e  mauager, having a method detection t i t  of 0.5 m a  

' If treatment of liquid waste with two chemical recovery cartridges connected in scnes k the odysjlver 
recovery tcchuology being uscd, then the owner of the photographic irnaghg operation must replace both 
chemical recovery cartridges when one of the events referred to OCCUIS. 

* If treatment of liquid waste with two chemical recovery cartridges connected in series is used following 
treatment by M clcctrolytic recovery unit, fhe second cartridge may replace the used first cartridge and a 
new second carfridge may be installed when one of the events referred to occurs. 

Both chemical recovery cartridges used foilowing an electrolytic recovery unit must be replaced by the 
operator of the photographic imaging opration whcn one of the events referred to above occurs i€ this is 
recommended by the manufclr;turer or supplkr of the cartridges. 
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GLOBAL WATER RESOURCES Code of Pmcticc: GM'R-CP-01-004 

silver or lower, indicates that the conceulration of silver in the discharge kom the silver 
recovery SYS~GIII is greater tflan, or equal to, 5 m g L  

An operator of a photographic imagitg operation that uses a silver recoveiy system must keep, at the 
phorographic imaging operation site, an operation and maintenance manual pertaining to all equipment 
used in the silver recovery system. 

An operator of a photographic imaging operation that uses two chemical recovery cartridges comectcd in 
s c r k  must keep a record book at the photographic imaging operation site which mcludes the f o l l o ~ g  
informatioil recorded for the previous two yews: 

a. 
b. 
c. 

d. 

e. 
f. 

serial number of each chemical recovery cartridge wed; 
installation date of each chemical recovery carkidge uscd; 
expiry date of each chemical recovery cartridge used {where provided by manufacturers or 
suppliers); 
maximum recoinmended capacity, or total cumulative flow, of each chemical recovery 
cartridge used; 
dates of aU rneterhg pump calibrations; 
rnontNy silver test results on the discharge from the first chemical recovery cartridge; 01- 

where the discharge kom the first curtridge cannot be s.ampfed, weekly silver test results on 
the discharge &om tbe second chemical recovery cadridge and weekly cumulative BOWS 
though the silver recovery system; md 
dates and descriptions of  all operatiom1 problems associated with tbc chemical recovery 
cartridges and remedial actions taken. 

g. 

An operator of a photographic itnaging operation that uses ari electrolytic recovery unit in addition to two 
chemical recovery cartridges connected in series must keep a record book at the photographic imagitlg 
operation site which includes the follo~Vmg information recorded for the previous two years: 

a. all idormation specified above; 
b. 
c. 
d. 

date of each removal of silver fiom the electrolytic recovery Uuit: 
date of each maintenance check on the electrolytic recovwy Unit; 
dates and descriplions of all operational pmbtcms associated with the electrolytic recovery 
unit and remedial acfions taken. 
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GLOBAL WA'JWR RESOURCES Code or Prsetice: GWR-CC-01-005 

GLOBAL WATER RESOURCES 

CODE OF PRACTICE 

GW-CP-0 1-005 

DENL'AL OYIPMTIONS 

APPLICATION 

This code of practice for dental operations defines mandatory requirements for managing non-dornestic 
waste discharged directly or indirectly into a sewer connectcd to a sewage Bcility. 

This code of practice applies to dental opcrations. 

DISCIIARGE REGULATIONS 

An operator of a dental operation must not dischargc wastc which, at tile point of <€ischarge into a sewer, 
CORt&lS: 

a. 
b. 

prohibited waste, special waste, or stomiwater ; or 
restricted waste with the exception of mercury measured at thc point of discharge from a 
certified amalgam separator. 

An operator of  a dental operation that produces liquid waste &om plmtographic imaging containing silver 
shall also comply with the requirements ofGWX(-CP-OI -004, 

An operator o f a  dental operation thnt produces wastewater containing dental amalgam must either: 

a. 

b. 

collect and tramport the wastewater from the dental operation for off-sitc waste 
management; or 
treat the wastewater at the dental operation site prior to dischargc to the sewex using a 
certified amalgam separator. 

An operator o f  a dental operation must install and maintain the amalgam separator according to the 
manufacturer's or supplicr's recommendations in order that the amalgani separator functions correctly. 
Such separator must be certified for use by the manufacturer under the provisions of IS0 1 1 143. 

Au operator of a dental operation who installs an amalgam xeparator intist ensure that: 

a. 

b. 

c. 

d. 

all dental opcration wastewater that contains dental amalgam is treated using the 
amalgam separator, 
a monitoring point is installed at the outlet of the amalgam separator or downstretrrn of 
the amalgam separator at a location upstream of any discharge of other waste; 
the monitoring point must bc installed in such a manuer that the totai flow fiom the 
amalgam separator may be intercepted and sampld; and 
the monitoring point shall bc readily and easily accessibtc at all times for iiz.pection. 

If the amalgam separator is located dumstream ofa wet vacuum system, an operator of a dental operation 
mvst m u r e  that: 

a. ihe wet vacuum system is fitted with an internal flow control fitting; or 
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b. a Aow control fitting is &stalled on the water supply line to the wet vacnuni system. 

The flow control fitting mua ht: &xJ to limit tbe flow to a rate that is no more than the maximum inlet 
Aow rate of the amalgam scparator as stated by the manufacturer of the mnalgam scparator. 

hit operator of a dentol opemtiou must locate an amalgam separator ut such a manner that an accidental 
spill. leak or collecting container failure will not result in waste containing amalgam entering any sewer. If 
a location is nof available, an operator of a dental operation must do onc of the following: 

a 
b. 

install spill containment to contab spills or leaks &om the amalgain separator, or 
cap ail floor drains into which liquid spilled &om the amalgam separator would normally 
flow. 

An opcrator of  a dental operation must repiace the amalgam separator’s collecting container wben any one 
of the following occurs: 

a. 

b. 
c. 

the mmufacturttr’s or supplier‘s recommended expiry date, as shown on the amalgam 
separator, bas been reached; or 
the warning level specified iU the IS0 i 1 143 has been reached; or 
analytical data obtained using a rnediod of analysis outlined io standard mettiods, or an 
alternative method of analysis approved by the manager, having a method detection limit 
of 0.1 mg/L or lower, indicates that the total coneenbation of mercury io fhc discharge 
from (he amalgam separator is greater than. or equal to, 2 m a .  

An operator o f  a dental operation shall not d i sose  of dental amalgam collected in an aniaigam separator, a 
collecting container, or any other device, to n sewcr. 

An opelator of a dental operation that iises an amalgam separator must keep, at the site of instdlation of the 
amalgam separator, an operation and maintenance mauual containing instructions for installation, use, 
maintenance and service of the amalgam separator installed. 

An operator of a dental operation that uses an amalgam separator must posf at the site of installation of the 
amalgam separator, a copy of h e  IS0 Standard test report pertaining to the amalgam separator imtalled. 

An operator of a dental operation that uses an amalgam separator must keep a record book at the dental 
operation site that includcs the following information pertaining to the amalgam separator installed: 

a. 

b. 

d. 

e. 

c. 

r. 
&. 

date o f  iostallation of the amalgam separator and name of the installation service 
provider; 
serial number and expiry date o f  OK amalgam separator and/or its components; 
maximum recommended flow rate through the amalgam separalor, where applicable; 
dates of inspection, maintenance, cleaning and replaceinelit of any amalgam separation 
equipment or components; 
dates and desciplions of alI operational problems, spills, leaks or collecthg container 
failures associated with the amalgam separator and remedial actious taken; 
name, address and felepfione nttmbcr of any person or company who performs any 
maintenance or disposal services related to the operation of the amalgarn separator; and 
dates of pick-up of the collecting container for off-site disposal, volume of waste 
disposed and the location of disposai. 

The records must bc retained for a period of two years and must be available on request. 
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GLOBAL WATER REJ'OUHCES Code of Bmciice: GWR-CP-51-006 

GWR-CP-01-006 

DETERMINATION OF CAPACITY IMPACT OF COMMERCfAL UNITS 

APPLICATION 

This code of practice defines the methodology employed to determinc the impact of commercial cusfomers 
on the water supply, distribution. and wastewater collection, treatment and disposal operations. 

The codc of practice applies to any non-rcsidential customer, and to other establishments or uses wliere the 
GWR Engineer has determined the impact wilf be greater than a residcntial customer. 

In order to assess the impact of a comnercial operation on the Utility's supply mid treatnicnt 
infrastructtues, GWR empfoys a fixture unit (FU) review as compared to a typical residmtial unit. This 
analysis ensures &at the peak water and wastewater demands are accounted for, and H proper allocation of 
resources. Fixture unit allocations we devcloped fiom the Unified Plumbing Code (UF'C). hi cases where 
no direct Ftf allocation exists in the UPC, the GWR Engineer will assign a value. 

The total PU count is compared to the typical residential fEture unit counts to determine the Equivalent 
Development Unit (EDU) value, which is used for dete&g capacity fees, hook-up fees and other 
impact related metrics used by the Utility in maintaining its Capacity Management and Operations 
Mmageincnt Plan. 

For the purposes of this Code of Practice, the following Residential Fixture Unit values are employed: 

Residential Wotw Use 46 PUS: 

Residential Sewer Use 44 FUs 

An example ofdlis calculation is shown in the accompanying table: 



._ . 

~COMMERMAL 

I f - = =  I -  448.5 W S  136 FU'S 

1 9.75 1 3.09 

In this case, the impact of the Commercial Customer is equivalent to 9.75 rcsidential units with respect to 
water, and 3.09 residential units with respect to water. 

COMI\IERCIAL APPLICANT REQUIRMENTS 

Prior to applying for water service, a Non-Resideutial Customer shall provide plans of the proposed 
stnicturc in suficicnt detail for GWR to analyze the impact. 
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Code o f  PracfjCc: G\W-CP-Ol-OM 

GLOBAL WATER =SOURCES (GWR) 

CODE OF PRACTICE 

G WH-CP-0 1- 007 

OPTMIZING LANDSCAPE CONFIGURATION 

PURPOSE 

The purpose of this code of practice is to define de optimum landscape configwation to allow for a minimum of 
supplemental wakr and a maximum usage of reclaimed water. 

Jktuitively, these hvo requirements are at odds, and in the analysis are divergent goals. Consider the case where the 
goal is ensure dat there is no routine defivwy of water io the AzPDEs discharge site. Under theses conditions, a 
codiguration that allows for maximum water consumption in tbe winter months would yield a 100% turf 
component. In the summer, however, this configuration will result in a maximum requirement for the augmentation 
of water supplies. 

Choosing the 0the.r extreme, i s -  the eliminatiou of the supplemental water requiremeut, will result in substantial 
discharges to the AzPDES point at all times during the year. This violates the %asonal” nature of the AzPDES 
pcnnit, and also discards revenuc in the form of reclaimed water. 

MODEL 

A model has been developed which will determine, on a monthly flow basis, what the requiremeats for irrigation, 
supplemental addition of raw water, and flows to the AzPDES point are for a typical section. The goal ofthe model 
is to provide the basis fkom which a determination OR the optimum land-use configuration for the utility can be 
established. 

The modcl mininiinjzes the cost to the utiliry of providing supplemental water in the summer months, and mhirnires 
discharge of water to the -DES point in ihc winter. 

The model operates under the €allowing constraints: 

1 .  
2. 
3. 
4. 
5 .  
6. 
7. 
8. 
9.  

One section = 640 acres 
Occllpaucy = 3.5 DUs per acre 

Trees in Turf = 375 per section 
Water production = 162 gallons per day per unit 
Storage in Lakes is a maximum of 2.5 feet. 
Storage must result in a minimum storage of 6 days o€ ADF. 
The maximum lake size is 3 acres 
Occupancy is varied &om 100% in winter to 9 W  o m . summer 

open Space = 15% 

”he tnodei then manipdates the following variables to minimize the Total Cost to the Utility: 

1. 
2. 
3. 

The percentage of turf arw; 
The percentage of xeriscape area; and 
The fieeboard in the lakcs. 

OUTPUT 

In order to drive tbe cost to the utility to zero, the following configuration is reqtiired: 
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Turf= 18% (1 73 ac) 
Xeriscape = 44% (42.2 ac) 
Lttlres = 38% (36.5 ae) 

Cleatly, the requirement to maintain 36.5 acrcs of lakes is excessive. 

I f  we thcn choose to minimize the cost to the utility and maintain the requirement for lakes to say a maximum of 3 
acres, the optimum configuration is: 

' r d  = 22% (2f.44 ac) 
Xwiscepe-.. 75% (71.88 ac) 
I-akes = 3% (2.67 ac) 

The cost io the utility under these conditions is in the order o f  $4380.00 per month, which is represented as missed 
water revenue - i.e. water treated by fheutility but not sold. 

As a result, die following graph depicts the seasonal disposition of water in the section: 

Section-based Reclaimed Water Distributlon Pian 
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GLOBAL WATER RESOURCES Code of Practfee: GWR-CP-01-007 

DIRECTJON TO DPVELOPERS 

De~elopers subinifling pfans for approvd to thc Utility must provide the follouhg: 

Storage capable of handling 6 days with DO irrigation use. 
The model einpioys a maximum lake area of 3.0 acres. Larger lakes are pussibfe, and even desirable 
for the reduction of flow to the AzPDES point, which corresponds to a lower loss of reveintc fiom 
wasted rechimed water. 
A mblimum conGguration of tile following is required: 

1. 
2. 

3. 
T u r f =  22% 
Xcriscape= 75% 
hL&S = 3% 

Changing the configuration is possible, but may result in additiotifil costs to fhe developers, if it results in 
increased costs to the Wility. 

From an infrastruchtre standpoint, the foilowing minimum rcquirements exist: 

1. 
2. 
3. 
4. 
5. 
6.  

Lakes must have level coneol stilling well 
Power to lake coutrol must be provided 
Efheraet cable to fie Control Sites is reqnired 
A utility specified RTU (radidcootroller) 
Flow mctcrs with. a 4-20 tnA analog s i g d  are required 
Moton'zed valves are required to control fiow to the irrigauon lakes. 
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IUZVISfONS 

-ReGisio@.* . .. _. 

Added revisioov table 
Minor typo corrections 
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GLOBAL WATER RESOURCES Code of Prsdlce: GW”-01-008 

GLOBAL WATER RESOURCES ( G W )  

CODE OF PRAC~ICE 

G\-Vn-CP-01-008 

ACCEPTANCE OF UNDERGROUND m c r L m E s  

BACKGROUND 

This code of practice details the requirements for acceptance of buirder/conlractor-dloyed inij-ashcture 
into h e  Utility’s bweniory. 

No new utility improvements shall scrw a customer until Global Water is satisfied that all of the facilities 
have been properly installed, constructed aiid/or disinfected. 

No irotreated sewage or inadequately treated wastes sliall be discharged to a ditcb, stream or fakc without B 
written permit from h c  applicable regulatory agencies prior to the time oEdiscbarge. 

No other utility lines or systems are to be placed in the same trench as sewcr luies, reclaimed water lines OF 

potable water lines without the prior written authorization from Global Water. 

No yeison shaU install, permit to be installed or maintairi an interconnection or other connection behveen 
any pnrt of the scuwage system and a potable watcr supply or a public water supply in such manner that 
sewage or waste may find its way into or otherwise contaminate any potable or public water supply. The 
developer shall provide an approved backflow prevention device Fir any water connection to the potable 
water system that will be used for any cohshiction purposes. The Utility. at its discretion, may require the 
use of a Utility-owned and maintained back-flow prevention device, the cost ofwhich shall be borne by the 
Contractor. An air gap between the potable water supply and any water or wastes on site shall be 
maintained at all times. 

FINAL APPROVALIACCEPTANCE OF UTTLITIES 

No new utilities will be accepted by Global Water until the following has occurred: 

1. All installed facilities have been inspected. tested, and approved. 
2. A video srwcy of all sewer intkistructure has been c.omplcted afier paving operations. 
3. A copy of all test reports, including trench compaction tests, and inspections has been provided to 

Global Water. 
4. All punchtist items required by the Global Water inspector have been address&. 
5. Record drawiugs (as-hilts) have been supplicd to Global Watcr by the Enginwr-of-Record 

including AutoCAD files. 
6 .  A signed ADEQ “Certificate of Approval O f  Construction” has been provided to Global Water. 
7. The developer has furnished copies of the contract, copies of all checks paid to the Contractor. and 

UNCONDITIONAL LEN WAIVERS from the Conbactor. 
8. Any other outstanding issues. I 

Water meters will NOT be installed to any water service location until the sewer system is accepted by 
Global Water, all easements have been signed and recorded, and the video, mainline and seMces, 
approved. 
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GLOBAJ, WATER RESOURCES Code o f  Prnctice: GWR-CP-01-008 

Thee h a d  copy .set of as-built drawings and one clecfronic set on CDR disk shall be provided with at least 
two points referenced to Global Water’s GLS system. Drawings shall be supplied in a file format 
compatible with AutoCAD. 

CRITERIA 

The codc of practicc is divided into four Appendices: 

A. Inspection, Testing, Approval and Accepfanm ofGravi1y Flow Sanitaty Sewers 
B. Inspec.tion, Testing, Approval and Acceptance of Man-Holes 
C. Inspection, Testing, Approval nnd Acceptance of Sewer Forcc Mains 
D. Inspection, Testing, Approval and Accepfancct of Water Mains 
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GLOBAL WATER RESOURCES Code of Practice: GIYK-CP-01-BOB Aoasndlx A 

Appendix A 

INSPECTION, TES’IX’W, APPROVAL AND ACCEPTANCE OF GRAVITY FLOW SANITARY 
SEWERS 

APPLICATION 

This section appLics to fhe inspection, testing, approval and acceptance of gravity flow ssnitary sewers, 
including appurtenances normally instailed as p m  of the systcm. The work includes Ieakagc testing, 
deflection testing of flexible pipe system and video inspection ofthe interior of the finished sewer system. 

MATERIALS 

Equipment necessary for any of the tests shall be of the type, quality and capacity to perfom the operations 
required and to execute the tcsts specified, and shalt be furnished by tfie Contractor, inchding all iabor and 
maferials. 

Global Water’s Inspector shall inspect and approve all work accomplished 

CLEANING 

Prior to testing any section of sewer, the Contractor shall remove all foreign mtter from the interior of the 
system. Flushing a c I d g  ball, pressure j&g or other appropriate cleaning method approved by Global 
Water‘s b p e c t o r  may be wed. Watertight plugs or other methods approved by Global Water’s Inspector 
shall lhen be used to prevent dirt or debris from entering the system. 

The material jetted doumstrwm shall be intcrcepted and removed by a hydrovic iruck. 

TESTJNG 

Testing shail be conductcd by ihe Contractor and at his own expense except as noted herein. Testing shall 
be couducted after the aspbalt has been laid, and tlie final adjustments have been made in man-hole heights. 
The following tests are required: 

1, Engimer’s Certificate of Completion 
2. Deflection Test 
3. Uniform Slope Tests 
4. 
5. 

Lcakage Tests of Pips and Manholes 
Video Survey (with video tape or other acceptable electronic format arid printed test results). 

All testing shall be accomplished iu tlie preseuce of the Global Water Iiispector or his authorized 
representative. Copies of all test resuits shall be given to k. Global Water bspector. 

Global Water shall be notified 48 hours in advance or h e  tesliug. 

Testuig shalt not commence on any portion ofthe pipeline, until all field placed concrete in contact with the 
pipe, fittings or appurtenances is adequately cured. 
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GLORAL WATER RESOUltCES Code of Practice: GWB-CP-01-0bS Appcndix A 

DEFLECTION TESL 

N1 sewer pipe made of flexible materials shall be subjected to a deflection test. Deflection tests shall be 
conducted in the presence of the Global Water's Inspector or his designate and after the pipe has been 
installed and backflled. 

The deflection test shntl be conducted by pulling a mandrel (go-no go dcvice) though the pipe. The 
mandrel shall be designed and sized for each size of pipe and shdi be at least 1.5 pipe diameters in length. 
The mandrel shall be constructed with an odd mnunber of runners placed parellel to the pipe centerline and 
equally speced around tlie perimeter of the mandrel. Mandrels for 8 inch pipe shall be constructed with at 
lcast 9 runners, and more iuuners shall be utilized For larger pipe sizes. Test mandrel shall be furnished by 
the Contractor. All test equipment, calibration data atld pmcediucs shall be subject to the approval of 
Global Water's Inspector. 

Criteria 

Ring or diamemic deflecfion of the installed pipe shall not exceed 5% oftbe design intemaf dianleter ofthe 
pipe. P i p  sections that restrict free: passage of the mandrel shall be removed and replaced or excavated, re- 
bedded, backfilled and retested. 

AU such repairs, rcplacement, remedial work and retesting performed by the Contractor sliall be at his 
expense. 

The deflection test may be conducted concurrently with the video inspection of the pipe interior, subject lo 
approval by Global Water. 

VIDEO INSPECXION 

IMPORTANT 

VIDEO INSI?GCTIUNOF GR4 VITFSEWBR MAINS 3 3  TO BE COMPLETED AFTER THE 
MANHOLES ITA VI3 BEEN BROUGHT TU FIN&' GRADE, AND ON COMYLH XION OF 

ASPH/ZLTmG OF/WYPAWD SVRFACE. 

All sewer infiashucture shall be inspected by vidco camera prior to fmal acccptauce of the pipeline. The 
costs incurred in making the acceptance inspection by video camera shall be borne by the Utility. If on 
review of the video, deficiencies are nded, these are to be rectified by the Contractor at his expense. On 
conipletion of repairs, a second video is required. This revideo shdI be paid  for by the Contractor. 

Video equipment expressly designed for pipeline inspection p u i ~ ~ s o s  and operated by experienced and 
qualified personnel shall be pulled through the entire pipeline. The video operator shall maintain a log of 
all inspections and note location, type and extent o f  any deficiencies. The video operator shall also 
photograph all deficiencics, copies of which shall be given to Global Water. 

The Contractor shall bear all costs incurred in correcting deficiencies found during the video inspection, 
htuding cost of additional video inspection required to verif>. corntion of noted deficiencies. 

The video shall verify the uniform slope of the entire system length, iiicludhg my iristatled laterals. 

A copy of the video ami report {or other acceptable electronic foiinat) and printed tcvt results shall be 
furnished to Global Water. 

NOTE. 

The sewer pipeline Contractor, or the Ownerlf3uilder may, for his own use, wish to video the iustalled 
sewer lines prior to paving io assure himself that the system will pass the inspection once the streets are 
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GLOBAL WATER RESOURCES Code of Pmcticc: GWR-CP41-008 Appendlr A 

paved aiid the man-hole rims are bmugbt to the final grade. Any andior all portiolls of the sewer collection 
system that must be remo~ed, replaced, and/or repaired to pass all of the specified testing \vi11 require that 
the strecfs be repaired prior to find acceptance. This will include trench compaction, replacement of ABC, 
and replaceincut of the aspha11 surface to the safisfslction of the jurisdictional authority. Foflo~ving any 
repairs to the system, that portion of the system plus one man-hole upstream and downstream of the 
repaired section shall be re-vidwed at the Contractor’s expense. This video and printed test resufts shall be 
provided to the Global Wdkr Inspector. 

WATERTIGHT ZNTEGIUTY 

The Contractor shall test the sewer line for leakage using the applicable method below aod record the 
results: 

1. 

2. 

3. 

Standard Test Metbod for Installation Acceptance of Plastic Gravity Sewer Lines Using LOW- 
Prcssure Air (ASTM F 1417-92) 
Standard Practice for Testing Concrete P i p  Sewer Lines by L o w  Pressure Air Test Meihod 

Standard Test Method for Low-Pressure Air Test of Vitnfid Clay Pipe Lines (ASTM C 828- 
(ASTM C 924-89) 

98)  

ACCEPTANCE 

The Contractor shall remedy, at his own expense, any poor alignment or any other dcfccts in workmanship 
or materials revealed by final inspection. Final acceptance will be based on re-inspectiou of the sewer afier 
the appropriate repairs and corrections are completed. 

Flow of any kind into the existing sewerage system shall not be allowed u t i 1  the sewer has bcen approved 
and accepted for use by Global Water. 

Portions of the work compIetcd may be placed in operation aftcr all cleakg:, tcsthg abd inspection 
requirements have been fklfilled. Such partial use OT partial acceptance shall be subject to npprovof of 
Global Water’s Inspector. 

Under no circumsfances shall any portion of the sewer collection system be placed in opcrations unless the 
pipehe is able to discharge directly to the Utility’s backbone system. Upstream collection, 
haulinglpumping of raw wastewater wili not be allowed. 
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GLOBAL WATER RESOIJRCXS Code of Practice: GWR-CP-Ol-VUB Anaeadix B 

Appendix B 

EVSPECTION, TESTLNG, APPROVAL M R  ACCEPTANCE OF MAN-HOLES 

APPLICATION 

This section applies to the hspcction, testing, approval and acccphnce Qf man-holcs. The work includes 
leokage testing. 

MATERIALS 

Water used for watertight integrity tests shall be potable water, reclaimed water or as otherwise approved 
by the Global Water Inspector. 

Equipment n c ~ ~ s a r y  For any of thc tats shall be of the typc, quality and capacity to perform the operations 
required and to execute the tests specified, arld shall be ~umislied by the Conkaoctor including ail tabor and 
materials (including water). 

INSPECTION 

Global Water‘s Inspector shall inspect and approve all wok accornplished. 

CLEANING 

Prior to testing any manhole, Lhe ConWactor shail remove all foreign matter from the interior of the 
manhole. Chunks of concrete, mortar or other debris (including dirt that may have intruded into the interior 
of the manholes} shall be removed by mccllanical meaos. Small gravel or grit may be removed by f lushg,  
pressure jetting or other appropriate cleaning methods approved by Globd Water. After cleaning, thc 
manhole cover shall be positioned to prevent dirt or debris from entering the manhole. 0th means of 
preventing intrusion of dirt or debris may be employed if approved by Global Water. 

Any material jetted downstream shall be intercqted and removed by a hydrovac truck. 
circwnstmes shall materia1 be altowed pass into the Utility’s backbone hfmbructure. 

Under no 

TESTING 

Testing sbdl be conducted by the Contractor his own expense. Testing shall be conducted aaer the asphalt 
has been laid, and the final adjustments have been made in man-hole heights. The following tests are 
required: 

1. Watertight Integrity Test 

Ail testing shall be accomplished in the presence of (he Global Wabr hspector or bis authorized 
representative. 

Global Water shall be notified 48 hours in advance of the testing. 

Testing shall not commence OII any portion ofthe pipeiinc. untii all ficld placed concrcte in contact With the 
pipe, fittings or appurtenances is adequately cured. 

WATERTIGHT INTEGJUTY 

The Contractor shall test man-bofes using one of the following test yrotocok: 

1, Watertight testing by fillkg the manhole with water. ‘I’he maximum acceptable water drop is 
0.001 of the total ma~i-bolt: volume in one hour. 
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GLOBAL WATER RESOURCES Code orPraclicc: GIYR-CY-01-0#8 Appendix R 

2. Air pressure tesliiig using the "Sbrtdiird %'est Method for Concrete Sewer Man-Holes by 
Negative Air Pressure (Vacuum) Test (ASTM C t244-93). 

Man-bok testing shall bc completed after the iostaliation of thc man-hole cone to verify the watertight 
integrity of the man-hok from the top of the cone down. Upon satisfactory completion of the test re.sulis, 
the Contractor shall install the man-hole ring and any spacers, complete the joints and seal the man-hole to 
a watertight CORditlOB. 

If the mi-hole cone, spaccrs and ring can bc installed to find grade without disturbancc or adjusment by 
later construction, the Conhactor may perform thc testing from the top of the ring down In the event that 
an "accepted" man-hole is disturbed during follow-on consfruction activities, the Contractor shall re-test 
the men-hole. 

ACCEPTANCE 

The Contractor shall remedy, at his ow11 expense, any poor alignment or any other defccts in workntanship 
or mafcrials rewalcd by final iuspection. Final acceptance will be based on re-inspection of the sewer after 
the appropriate repairs and corrections are completed. 

Flow ofany kind into the existing sewerage system shall not be aiiowed until the sewer lines and manholes 
have been satisfactorily completed and accepted for use by Gkobal Water. 

Portions of the work completed may be placed in operation after all cleaning, testing and inspec~on 
requirements have h c n  fi~lfilled. Such partial we or partid acceptance shlI be subject to approval of 
Global Water's Inspector. Portions of the work to be placed in operation shall proceed &om the connection 
to the Utility's backbone collection system moving upstream. 
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GLOBAL WATER RESOURCES Code o f  Practlce: GWR-CP-01-001 AppendlrC 

Appendix C 

INSPECTION, TESTTNG, ABBKOVAL AND ACCEPTANCE OF SEWER FORCE MAMS 

APPLICA’l‘lON 

This section appiies to the inspection, testing, approval and acceptance of sewer forcc mains, indudkg 
appurtenances normatly installed as part of the system. The work includes pressure and ledcage testing. 

Water employed in testing of sewcr force mains shall be potable water, reclaimcd water or raw watcr as 
detcrnked by GIobal Water’s Inspector. 

Equipment uecessary for any of tlie tests shall be of the type, quality and capacity to peaform thc operations 
rcquircd and to execute the tests specified, and shall be furnished by the Contractor, including all labor, 
materials and water. 

INSPECTION 

Global Water’s hspector shall inspect and approve all work accomplished. All tcsts and inspections shall 
be made prior to backfilling of the open trench. 

C L E W 0  

Prior to testing any section of sewer force main, the Contractor shall remove ail foreign matter from the 
interior of the system. Flushing a cleaning ball, pig, pressure jetting or other appropriate cleaning method 
approved by Global Water’s laspector may be used. Watertight plugs, isolation valves or other methods 
approved by Global Water’s Inspector shall then be used to preveut dirt or debris fiom entering the system. 

The niatcrial jetted downstream shall be intercepted arid removed by a hpdrovac truck. 

UNDER NO CIRCL&MSTmrCES SHALL IKA X I j R X L  BE ALL0 WED PASS LW’U THE UTIL;ITZ”S 
BACKBONE DVFmSTRUCTUR& INCLUDING 1 ; I m  STATIONSAND RECEIVING MXV-HOLES. 

TESTING 
I 

Testing shall be conducted by the Contractor at his own expcnse. The following tests are required 

1. Pressure Test 
2. Lcakage Test 

AH testing shall be accomplished in the presence of he Global Water Inspector or his authorized 
represenlative. 

Global Water shall be notified 48 hours in advance of the testing. 

Testing shall not mrmnence on my portion of the pipeline, until all field placed concrete in contact with the 
pipe, fittings or appurtenances is adequately cured. 

YKFSSURE TEST 

The line shall be tested at a mirrimum pressure of 100 psi, 125% of the design pfeg~~re ,  or &e test pressure 
specified by ADEQ (whichever is more). 

‘Ile duration of each pressure test shall be aa directed by the Global Water Inspector. 
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CLOBIU WAI'ER RESOURCES Cede of Yraetlee: GWR-CF-01-008 Appondk C 

Each valved section of pipe six111 be slotviy filied with watcr at thc specified test pressure measured at the 
point of lowest elevation. Pressure shall be applied and mainiaincd by means of a pump counecled tu the 
pipe in a satisfactory manner. Thc pump, pipe conoectiou, and d l  necessary apparatus except meters shall 
be h~us l icd  by Ute contractor, and the contractor shall furnish all necessary labor for connecting the pump, 
meter, and gages. 

As the Ime is being filled and before applying the test prossure, all air shall be expefled froin tlic pipe. To 
accomplish this, taps shall be made, if necessary, at points of highest elevation. Mer the test, the taps shall 
be tightly pluggml. 

During the time the test pressure is on the pipe, the line shall be carefuliy checked at rcguler intervals for 
breaks or leaks. Any joints slio;ving appreciable leaks shall be repaired and any cracked or defective pipes 
or littings shall be removed and replaced with sound material in the manner provided and the test shall be 
repeated until sstisfactory results are obbined. 

LEAKAGE TES'I' 

Mer all defects have been satisfactorily repaired and all visible leaks stopped, a leakage iest shall be made 
on each valved section of the lines to determine the grwtity of water lost by leakagc The contractor shall 
M s h  all Labor, material, and equipment required for making he test. The leakage shall be determined by 
measuring the quantity of water supplied to each vatved section of the lines, during the test period, when 
the various sections ofthe lines are under pressme. No pipe installation will be accepted until or unless the 
leakage as detennined by above test is ltss hau the amount set forth bdow. 

The aflowable leakage (gallons per hour) shail not be greater than determined by the fofIowing formula: 

.. 

L = U P "  
3500 

L = Goflons Per Hour 
D =Nominal Pipe Diameter (in.) 
J = Number of Joints 
P = Test Pressure (PSI) 

I f  individual sections show leakage greater than the limits specified above, the contractor shall, at his own 
expense locate and mpiiir h e  defective joints until the leakage is within the specified aljoivance. 

ACCEPTANCE 

The Contractor shall rcmncdy, at his own expensc, my poor alignment or my other defects in workmanship 
or materials revealed by final inspection. Final acceptance wili be based on re-inspection of the sewer after 
the appropriate repairs and corrections are completed. 

Flow of any kind into the existing sewerage system shall not be RllOWed untif the inspection and testing of 
forcemains has been satisfactorily completed and accepted for use by Global Water. 

Portions of lh work completed may be placed in operation after all cleaning, testing and inspection 
requirements have been fulfilled. Such yartiaf use or partial acceptance shall be subject to approval of 
Global Water's Inspector. 
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GLOBAL WATER RESOURCE!! Code of Practice: GWR-CEOI-UOB Appendix D 

Appendix D 

WSPEC'IION, TESTmG, APPROVAL AND ACCEPTANCE OF ?VATER MAWS 

APPLICATION 

This section applies to the inspection, testing, approval and acceptance of watcr distribufiou mains, 
including appurtenances normally installed as part of the system. The work includes leakage testing and 
superchlorination requirementu. 

MATERIALS 

Water employed in testing of water mains shall be potable water only 

Equipment necessary for any of fic tests shll be of the type, quality and capacity to perform thc operations 
required and to execute the tests specified, and shall be furnished by the Contractor, including all labor, 
materials, chemicals and watcr. 

Global Water's lnspector shall inspect and approve all work accomplished. 

CLEANING 

Prior to testing any section of water main, rhc Contractor shall remove all foreign mattcr &om thc interior 
of the syskm. Flushing a clcaning ball, pig, pressure jetting or otber appropriate cleaning method approved 
by Global Water's inspector may be used. Watertight plugs, isolation valves or other methods approved by 
Giobal Wafer's Inspector shall then be used to prevent dirt or debris from catering thc system- 

TESTING 

Testing shall be conducted by the Contractor and at this own expense. The following tcsts a r ~  required: 

1. Pressure Test 
2. Leakage Test 

All testing shall be accomplishccl in the presence of the Inspector or his authorized representative. 

Global Water shall be notified 48 hours in advance ofthe testing. 

Testing shafl not commm on any portion of the pipeline, until all ficld placed concrete in contact with the 
pipe, fittings or appurtenances is admluateIy cured. 

PRESSURE TEST 

The line shall be tested at a minimum pressure of 100 psi, 125% of the design pressure or the test pressure 
specified by ADEQ (whichever is more). 

The duration of each pressure test shall be as directed by the Global Water Inspector. 

Each valved section ofpipe shall be slowly filled with water the specified test pressure measured at the 
point of lowest elevation. Pressure shall be applied and maintained by means of a pump connected to the 
pipe in a satisfactory manner. ?lie pump, pipe connection, and all necessary apparatus except mcters shall 
be furnished by the contractor, and the Contractor shall furnish all necessary labor €or connecting the pump, 
meter. and gages. 
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GLOBAL WATER RESOURCES Code of Pracllce: GWR-CP--01-008 Appendix D 

AS the line is being filled and before applying the test pressure, alf air shall be expelled from thc pipc. To 
accomplish this, taps shall be made, if necessary, at points of Iligtwt clevation. After the test, the taps shall 
be tightly phggcd. All fie hydrants within the test section shall be opened to expel any air in the hydrant 
barrel. 

During the time the test pressurc is on the pipe, the line shall be carehlly checked at regular intervals €or 
breaks or leaks. Any joints showiug appreciable leaks shall bc repaired wd any cracked or defective pipes 
or fittings shall be removed and replaced with sound material in the rnamxr provided and the test shall be 
repeated until satisfactory results are obtained. 

LEAKAGE TEST 

After all defects have been satisfactorily repaired and all visible leaks skipped* B leakage test shall be made 
on each vnlved section of thc lines to determine the quantity of water Iost by leakagc. The contractor shall 
furnish all labor, material, and equipmcnt required for making the test. The ledage shall be determined by 
measuring &e quantity of water supplied to each valved section of the lines, during the test period, when 
tho various sections offhe lines are under pressure. No pipe instailation will be accepted uiitil or urdess the 
leakagc as determind by above test is less than the amount set forth below. 

The allowhle leakage (gallons per hour) shall not be grcatcr than determined by the following formula: 

L = D  p" - 
4500 

L = Gallons Per Hour 
I3 = Nominal Pipe Diameter (in.) 
J = Number of Joints 
P = Test Pressure (PSI) 

If individual sections show leakage greater than the limits specified above, the colitractor shall, at his owm 
expense locate and repair the defective joints until the leakage is the specified allowauce. 

STENLJZATION OF PIPE LINES 

On completion n l  the leakage test and the pressure tests, ail water mains are required to be super- 
chlorinated and tested prior to acceptance. 

The conlractor shall furnish all labor, equipment and material necessary for the chlorination of the new pipe 
lines which shall be sterilized before being placed jn servicc. The lines shan be sterilized by the application 
u i  the chlorinating agent. Thc chlorinating agent may be a liquid chlorine, iiquid chlorine gas-moter 
mixture, or a calcium hypochlorite solution, which shall be fed into the fins fhugh  a suitable solution- 
feed dcvice, or other methods approved by ADEQ. The chlorinating agent shall be applied at or near tbe 
point Gom which the line is behg filled. and though a corporation stop or other approved connection 
inserted in the horizontal axis of the newly laid pipe. The water being used to fill the line shall be 
controlled to flow into the section to be sterilized very slowly, and the rate of application of the chlorinating 
agent shall be in such proportion of water cntering the pipe that the chlorine dose applied to h e  water 
entering the line slid1 be at least 50 parts per million (ppm). The treated water shall be retained in the pipe 
lines for a period of not less than twenty-four (24) hours. 

AAer the 24 hour period, prior to flushmg, a sampie shall be taken by the Utility to verify the system was 
chlorinated at SO ppm or greatcr. Upon verification, the system shall be flushed by the Contractor to a 
chlorine residual of less llian 1 ppm, and sampled for bacteriologic contamination by the Utility. On receipt 
of acceptable bacteriological analysis, the line may be brought into service. 

The sampling riser shall be located at a location farthest &om the point of chlorination. The  risa shall be 
above ground and equipped with a faucet for control of flow during sampling. 

Responsible Agent: L?nginee&g &i Projects Revision: GWR - CP -01 -008 Appendix D(003) Page D - 2 of 3 
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GLOBAL WATER RESOURCES Code ef Fracticc: GWR-CP-01-008 Appendix D 

ACCEPTANCE 

The Contractor shalt remedy, at his own cxpensq auy poor alignment or any other dcfects in worluiiaiislup 
or materials revealed by final inspection. Anal acceptance will be based on reinspection of any 
deficiencies after the appropriate repairs and corrections arc completed. 

Connection of any end-user shall not be allowed until tho water main has been satisfactorily complcted and 
accepted for USG by Global Wntcr. 

Portions of the work completed may be pIaced in operation after a11 cleaning, testing and inspection 
requirements have been fulfilled. Such partial usc or partial acceptance shall be subject to approval of 
Global Water's Inspector. 

Revision: GWR - CP - 01 -008 Appendix I) (003) Page D - 3 of 3 
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GLOBAL WATER RESOURCES, LLC 
WATER NOTES TO CONTRACTOR 

1. FINAL ACCEPTANCE OF UNDERGROUND FACKITES BY GLOBAL WATER 
RESOURCES, LLC SHALL BE IN ACCORDANCE WlTH GLOBAL WATER 
RESOURCES CODE OF PRACTICE GWR-CP-01-008, IATEST REVISION. 

2. WATER METERS WILL NOT BE INSTALLED TO ANY WATER SERVICE 
LOCATION UNTLL THE ENTIRE SEWER SYSTEM HAS BEEN INSPECTED, 
APPROVED, AND ACCEPTED BY GLOBAL WATER RESOURCES. 

3. ALL WATER METERS SHALL BE ACQUIEED FROM GLOBAL WATER 
RESOURCES. 

4. IT SHALL BE THE CONTRACTOR'S SOLE RESPONSrSIUTY TO VERIFY THE 
PRESENCE AND LOCATION OF ANY AND ALL EXISTING OVERHEAD 
AND/OR UNDERGROUND UTILlTES THAT MAY INTTIERFEM WITH THIS 
CONSTRUCTION, WHETHER OR NOT SAlD IJTILlTES ARE SHOWN ON THE 
CONSTRUCTION PLANS FOR THIS PROJECT. CONTRACTOR SHALL 
ADEQUATELY PROTECT AND MAINTAIN SUCH UTILITIES AND OBSERVE 
ALL POSSBLE PRECAUTIONS TO AVOZD ANY DAMAGE TO THESE 
FACEiTIES. 

5. IT SHALL BE THE CONTRACTORS Rl3SPONSIBILlTY TO UNCOVER ALL 
EXISTING WATER LINES BEING CONNECTED TO, AND TO VERIFY THE 
LOCATION, DEPTH, AND SEE OF PPE, BEFORE ANY CONSTRUCTION 
BEGINS. 

6 .  IT SHALL 3E TIE CONTRACTOR'S RESPONSIBKITY TO LOCATE AND 
PROVIDE STATIONING OR DISTANCES ON ALL NEW WATER LINES, 
VALVES, AND FIRE HYDRANTS INSTALLED AS A PART OF THIS PROJECT. 

7. ANY CONSTRUCTION PERFORMED W~THOW THE KNOWLEDGE OFTHE 
GLOBAL WATER RESOURCES INSPECTOR OR HIS REPRESENTA"M3 IS 
LIABLE FOR REMOVAL AND REPLACEMENT AT THE CONTRACTORS 
EXPENSE. 

8. CONTRACTOR SHALL SCIiEDULE A PRE-CONSTRUCTION MEETING AT 
?'"E JOB SITE WITH THE GLOBAL WATER RESOURCES INSPECTOR PRIOR TO 
START OF CONSTRUCTION AT (602) 550-3787. 

9. THE CONTRACTOR SHALL NOTIFY GLOBAL WATER RESOURCES AT 

3787. 
LEAST 72 HOURS PRIOR TO THE START OF CONSTRUCTION AT (602) 550- 



10. THE CONTRACTOR SHALL NOTIFY TEE DEVELOPER'S ENGTNEER AND 
T E  GLOBAL WATER RESOURCES INSPECTOR AT (602) 550-3787, BEFORE 
BACKFILLING WATER AND/OR SEWER SEKVfCES TO L L O W  VERTFICAlION 
OF THE AS-BUILT LOCATION OF THE SERVICE. 

1 I. CONTRACTOR SHALL CONTACT THE GLOBAL WATER RESOURCES 

POTAElLE WATER FOR DISINFECTION. 
INSPECTOR AT (602)550-3787 PRIOR TO CHARGING WATER MAINS WITH 

12. ALL COPES OF TEST RESULTS ARE TO BE GIVEN TO TI-IE GLOBAL 
WATER RESOURCES INSPECTOR. 

13. REVIEW OFTHESE PLANS FUR COMPLIANCE WIT14 THE IUZQUIREMENTS 
OF GLOBAL WATER RESOURCES SHML NOT PREVENT ANY CORRECTION 
OF ERRORS FOUND TO BE IN VIOLATION OF ANY APP1,XCABLE STANDARD 
OF GLOBAL WATER RESOURCES. 
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GLOBAL WATER RESOURCES, LLC 
GENERAL WATER NOTES 

1. ALL WORK AND MATERLQLS SHALL CONFORM TO GLOBAL WATER 
WSOURCES STANDARDS, LATEST REVISION, THE AKIZONA DEPARTMENT 
OF ENVIRONMENTAL QUALITY STAmlARDS AND REVISIONS, CURRENT 
MAG SPECIFICATIONS, AND ANY REQIJREMEWS OF THE AUTHORIZED 
LOCAL GOVERNING AUTHORITY, AS APPLICAl3LE. IN THE EVENT OF A 
CONFLICT, THE MORE STRINGENT REQUIREMENT SHALL GOVERN. 
FAILURE TO MEET ANY OF TI-ESE REQUIREmNTS SHALL BE CAUSE FOR 
REJECTION. 

2. PRIOR TO CONSTRUCTION, ALL PERMITS SHALL BE SECURED AS 
]REQUIRED FROM THE APPROPRIATE GOVERNING AGENCIES. 

3. WATER LZNE CONSTRUCTION SHALL BE IN ACCORDANCE WlTH THE 
REQUlREMENTS OF MAG SPECEICATION SECTION 610 WITH THE 
EXCEPTION THAT ASBESTOS-CE-T PIPE AND CONCRETE PPE ARE NOT 
ACCEPTABLE. 

4. PVC PIYE SHALL BE AWWA C-900 CLASS 200 FOR LINES 6 INCHES TO 12 
INCHES IN DIAMETER AND AWWA C-905 CLASS 165 FOR LWES LARGER 
THAN 12 INCHES. 

5. TRENCH EXCAVATION, BACKFlLLING AND COMPACTION SHALL BE iN 
ACCORDAPJCE WITH THE REQUIREMENTS OF MAG SPECIFICATION 
SECTION 60 1. 

6. ALL WATER LINES MUST HAVE A MINIMUM COVER OF 36 INCHES OVER 
THE TOP OF THE PIPE TO FINISH GRADE. PIPES 12 INCHES AND LARGER 
SHALL HAVE A MINIMUM COVER OF 48 INCHES. ALL WATER SERVICES 
MUST HAVE A MINlMUM COVER OF 30 INCHES. 

7. ALL FRAMES, COVERS, VALVE BOXES, ETC., SHALL BE ADJUSTED TO 
FINISHED GRADE PRIOR TO PLACING OF ASPHALTIC CONCRETE SURFACE 
COURSE BY THE PAVING CONTRA~OR.  VALVES MORE THAN 5 FT IN 
DEPTH SI-[ALL BE PROVIDED W1TH EXTENSIONS. 

8. ALL WATER LINES SHALL BE PRESSURE AND LEAKAGE TESTED IN 

WRITING, TO GLOBAL WATER RESOURCES. 
ACCORDANCE WITH MAG SEC. 610-14. RESULTS ARE TO BE GIVEN, IN 

9. ALL WATER LINES MUST BE DISINFECTED PER ADEQ ENGINEERING 

TO GLOBAL WATER RESOURCES. 
BULLETIN #8 OR AWWA (2651-86. RESULTS ARE TO BE GWEN, IN WRRING, 

July 2005 



IO. ALL BENDS AND F I ” G S  SHALL BE INSTALLED WITH RESTRAINED 
JOINTS IN ACCORDANCE WITH MAG STANDARDS. CONCRETE THRUST 
BLOCKS AS A SUBSTITUTE FOR RESTRAINED JOlNTS f W 3  NOT 
ACCEPTABLE. 

11. ALL PIPES, FflTINGS, VALVES, COATING, ETC. SHALL CONFORM TO NSF 
STANDARD 6 1. 

12. CROSS-CONNECTIONS, IF ANY ARE PROVIDED, SHALL CONFORM TO 
THE REQUlREMENTs OF A.A.C. Rl8-4-fl5. 

13. CONTRACTOR SHALL INSTALL LOCATfiTG WlRE AND BLUE LOCATING 
TAPE ONE FOOT ABOVE TOP OF WATER MAINS PRIOR TO BACKFILL. 

14. ALL FIRE HYDRANTS SHALL BE CLOW MEDALLION WITH A MPIMUM 4 
FT BURY DEPTH, 5-1/4 INCH MAIN VALVE OPENPJG, ONE 4 LNCH P W E R  
CONNECTION WHICH FACES THE CUR13 OR SIDEWALK, AND TWO 2-1/2 
INCH HOSE CONNECTIONS. NO SUBSTITUTIONS WlLL BE ALLOWED. 
ELEVATION OF THE ]HYDRANT FLANGE SHALL CONFORM TO GLOBAL 
WATER RESOURCES STANDARD DETAILS. 

15. ALL SERVICE SADDLES FOR PVC PIPE SHALL BE WIDE-STRAP FULL 
CIRCLE BRONZE AS MANUFACTURED BY MUELER CO., MODEL H-13OO0, 
OR AN APPROVED EQUAL. 

16. ALL METER BOXES S W L  BE DFW BY NDS MODEL D1500-DUDISB. 

17. AIR RELEASE VPLLVES SHALL BE INSTALLED AT ALL SYSTEM HIGH 
POINTS IN ACCORDANCE WlTH C?TY OF SCOTTSDALE DETAIL NO. 2348. 

BRIER ... -. 



GL03AL WATER RES-OURCES, L.LC 
SEWER NOTES TO THE CONTRACTOR 

1. FINAL ACCEPTANCE OF UNDERGROUND FACLlTIES BY GLOBAL WATER 
RESOURCES, LLC SHALL RE ZN ACCORDANCE WITH GLOBAL WATER 
RESOURCES CODE OF PRACTICE GWR-CP-01-008, LATEST REVISION. 

2. PRIOR TO ACCEPTANCE, A W E 0  SURVEY OF THE ENTIRE SEWER 
SYSTEM, MAINLINE AND SERVICES, SHALL BE COMPLETED AFTER 
PLACEMENT OF PAVEMENT. 

3. WATER METERS WlLL NOT BE INSTALLED TO ANY WATER SERVICE 
LOCATION UNTIL Tl3.E ENTIRE SEWXR SYSTEM HAS BEEN INSPECTED, 
APPROVED, AND ACCEPTED BY GLOBAL WATER RESOURCES, ALL 
EASEMENTS ARE SIGNED AND RECORDED, A N D  A VIDEO SURVEY MTER 
COWLflfON OF P14VlNG IS COMPLETED AND APPROVED. 

4. IT SHALL BE THE CONTRACTOR'S SOLE RESPONSIBILITY TO VERIFY THE 
PRESENCE AND LOCATION OF ANY AND ALL EXISTING OVERHEAD 
AND/OR UNDERGROUND UTILITIES THAT MAY INTERFERE WITH THIS 
CONSTRUCTION, WHETHER OR NOT SAID UTILITIES ARE SHOWN ON THE 
CONSTRUCTION PLANS FOR THIS PROJECT. CONTRACTOR SHALL 
ADEQUATELY PROTECT AND MAINTAIN SUCH UTILITES AND OBSERVE 
ALL POSSIBLE PRECAUTIONS TO AVOID ANY DAMAGE TO THESE 
FACILITIES. 

5. THE CONTRACTOR SHALL MAKE EXPLORATORY EXCAVATIONS AND 
LOCATE EXISTING UNDERGROUND FACILITIES SIJFFICIENTLY IN 

IF NECESSARY DUE TO A CONFLICT BETWEEN FAClLITES PROPOSED AND 
EXISTING FACILFTES. 

ADVANCE OF CONSTRUCTION TO PERMIT THE wvrsrm OF THESE PLANS 

6. lT SHALL BE T I E  CONTRACTORS RESPONSIBILPY TO UNCOVER ALL 
EXISTlNG SEWER LINES BEING CONNECTED TO, AND TO VERIFY TIE 
LOCATION, DEPTH, AND SIZE OF PIPE, BEFORE ANY CONSTRUCTION 
BEGINS. 

7. IT SHALL BE THE CONTRACTORS RESPONSIBILITY TO LOCATE AND 
P R O W E  STATLONWG OR DISTANCES ON ALL NEW S E m R  LTNES, 
MANHOLES, AND CLEAN OUTS INSTALLED AS A PART OF THIS PROJECT. 

8. ANY CONSTRUCTION PERFORMED WRTHOUT THE KNOWLEDGE OF THE 
GLOBAL WATER RESOURCES INSPECTOR OR HIS REPRESENTATIVE IS 
LIABLE FOR REMOVAL AND REPLACEMENT AT TIE CONTRACTORS 
EXPENSE. 

Suly 2005 



9. CONTRACTOR SHALL SCHEDULE A PRE-CONSTRUCTION IkEETLNG AT 
THE JOB SlTE WITH THE GLOBAL, WATER rCESOURCES INSPECTOR PRIOR TO 
START OF CONSTRUCTION A T  (602) 550-3787. 

10. THE CONTRACTOR SHALL NOTIFY GLORhL WATER RESOURCES AT 

3787. 
LEAST 72 HOURS PRIOR TO THE START OF CONSTRUCTION AT (602) 550- 

11. THE CONTRACXOR SHALL NOTIFY THE DEVELOPERS ENGINEER AND 

BRCKFlLLWG WATER AND/OR SEWER SERVICES TO ALLOW VERIFICATION 
THE GLOBAL WATER RESOURCES INSPECTOR AT (602) 550-3787, BEFORE 

OF TI* AS-BUILT LOCATION OF THE SERVICE. 

12. ALL COPES OF TEST RESULTS TO BE GIVEN TO THE GLOBAL WATER 
RESOURCES INSPECTOR. 

13. REVIEW OF TI-IESE PLANS FOR COMPLIANCE WE33 THE REQUIREMENTS 
OF GLOBAL WATER RESOURCES SHALL NOT PREVENT ANY CORREc1'ION 
OF ERRORS FOUND TO BE IN VIOLATION OF ANY APPLICABLE STANDARD 
OF GLOBAL WATER RESOURCES. 
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GLOBAL WATER RESOURCES, LLC 
GJ3NERAL SEWER NOTES 

1. ALL WORK AND MATERIALS SHALL CONFORM TO GLOBAL WATER 
RESOURCES STANDARDS, LATEST REVISION, THE ARIZONA DEPARTMENT 

MAG SPECIFICATIONS, AND ANY REQUfREMENTS OFTHE AUTHORED 
LOCAL GOVERNING AUTHORITY, AS APPLICABLE. JN THE EVENT OF A 
CONFLICT, THE MORE STRINGENT REQUIREMENT SHALL GOVERN. 
FAXLURE TO MEET ANY OF THESE REQUIREMENTS SHALL BE CAUSE FOR 
REJECTION. 

OF ENVRONPXENTAL QUALITY STANDARDS AND REVISIONS, cummr 

2. PRIOR TO CONSTRUCTION, ALL PERMlTS SHALL BE SECURED AS 
REQUIRED FROM THE APPROPRIATE GOVERNING AGENCIES. 

3. SEWER L F E  CONSTRUCTION SHALL BE IN ACCORDANCE WITH TILE 
REQUIREMENTS OF MAG SPECIFICATION SECTION 615 WITH THE 
EXCEPTION THAT VCP AND CONCRETE PIPE ARE NOT ACCEPTABLE. 

4. TRENCH EXCAVATION, BACKFILLING AND COMYACTION SHALL BE IN 
ACCORDANCE WITH THE REQUI.KEME?NTS OF MAG SPECIFICATION 
SECTION SO I. 

5. SEWER LINES REQUJRE A MINIMUM OF 6 FEET OF BACKFILL TO TOP OF 
PIPE. 

6. WATER TIGmNESS TESTING OF THE SEWEK LINE SHALL BE PERFORMED 
TO SHOW THAT LEAKAGE DOES NOT EXCEED 200 GALDAYILNCH 
DlAMETEWlMILE OF PIPE. EXFILTRATION FROM MANHOLES SHALL BE 
LTMITED TO 0.1 GALLHOURNERTICAL FOOT. 

7. WATER TIGHTNESS OF SEWERS AND MANHOLES SHALL BE DETERMINED 
BY EXEKTRATION OR LOW P R E S S W  AIR TESTING IN ACCORDANCE WITH 
A.A.C. R1 S-9-E301(D)(3)(f). 

8. ALL PVC SEWER LWES MUST BE T'ES'I'ED USING LOW-PRESSURE AR- 
TESTING (ASTM METHOD F 1417-92, rcEAPPROVED 1998), IN ACCORDANCE 
WITH &LAC.  Rl8-9-E301(D)(Z)(i)(i). 

9. THE TOTAL, LENGTH OF S E W R  LINE MUST BE TESTED FOR UNIFORh4 
SLOPE, IN ACCORDANCE WITH A.A.C. R18-9-E301(D)(2)(k). 

10. DEFLECTION 7ESTfNG SHALL BE DONE ON ALL SEWER LINES MADE OF 
FLEXLBLE MATERIALS TO ENSURE THE INSTALLATION MEETS OR 
EXCEEDS MANUFACTURER'S RIECOh4h4ENDATTONS. IN ACCORDANCE WITH 
A.A.C. R 18-9-E301 (D)(2)(i). 
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1 1. JNTEXIOR MANHOLE COATING SYSTEA4S SHALL BE APPLED TO 
hrlA"OLES WITH SEWERS 15 JNCKES AND LARGER FOR CORROSION 
PROTECTION. THE LWING SYSTEM SHALL BE APPROVED BY GLOBAL 

ACCEFI'BBLE. 
WATER RESOURCES PRIOR TO INSTALLATION. T-LOC SYSTEMS ARE NOT 

12. DIP SEWER SHALL H A W  A POLYURETHANE OR C E W I C  EPOXY 
TNTERIOR LINING SYSTEM W m  A MINTMUM THICKNESS OF 40 W. 
LINING SHALL RE PROTECT0 401 OR AN APPROVED EQUAL SYSTEM. 

i 3. IN ACCORDANCE WKH A.A.C. R 18-9-E3O1 (I))( l)(d), SEPARATION 
BETWEEN WATER AND SEWER MAIN SllALL COMPLY WlTH THE 
REQUIREMENTS OF 16 A.A.C. 5, ARTICLE 5. 
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GLOBAL WATER RESOURCES, LLC 
MCLAIMED WATER NOTES 

1.  ALL WORK AND MATERIALS SHALL CONFORM TO GLOBAL WATER 
RESOURCES STANDARDS, LATEST 'REVISION, TKE ARIZONA DEPARTMENT 
OF ENVIRONMENTAL QUALITY STANDARDS AND REVISIONS, CURRENT 
MAG SPECIFICATIONS, AND ANY REQUIREMENTS OF THE AUTHORIZED 
LOCAL GOVERNING AUTHOWY, AS APPLICABLE. IN THE EVENT OF A 
CONFXTCT, THE MOWi STRINGENT REQUIREMENT SHALL GOVERN. 
FAILURE: TO MEET ANY OF THESE REQUIREMENTS SHALL BE CAUSE FOR 
REJECTION. 

2. PRIOR TO CONSTRUCTION, ALL PERMFS SHALL BE S E C m D  AS 
R E Q I I E D  FROM THE APPROPRIATE GOVERNING AGENCIES. 

3. RECLAIMED WATER L W  CONSTRUCTION SHALL BE IN ACCORDANCE 
WITH THE REQUIREMENTS OF MAG SPECIFICATION SECTION 616. 

4. T E N C H  EXCAVATION, BACKFILLXNG ANI> COMPACTION SHALL BE IN 
ACCORDANCE WITH THE REQUIREMENTS OF MAG SPECIFICATION 
SECTION 601. 

5. PVC PIPE SHALL BE AWWA C-900 CLASS 150 FOR LINES 6 INCHES TO 12 
INCXIES IN DIAMETER AND AWWA C-905 CLASS 165 FOR LINES LARGER 
THAN 12 INCHES. 

6. AL,L RECLAIMED WATER LINES 12" AND LMGER MUST HAVE A 
MINIMUM COVER OF 48 INCHES OVER THE TOP OF THE PIPE TO FlNlSH 
GRADE. 

7. lT SHALL BE THE CONTRAC'I'OR'S SOLE RESPONSLT3lLITY TO VERIFY THE 
PRESENCE AND LOCATION OF ANY AND ALL EXISTING OVERHEAD 
AND/OR UNDERGROUND UTILITES THAT MAY INTERFEE WITH THIS 
CONSTRUCTION, WIBTKER OR NOT SAID UTILITES ARE SHOWN ON THE 
CONSTRUCTION PLANS FOR THIS PROZCT. CONTRACfOR SHALL 
ADEQUATELY PROTECT AND MAINTAIN SUCH UTLITES AND OBSERVE 
ALL POSSIBLE PRECAUTIONS TO AVOID ANY DAMAGE TO THESE 
FACILFlES. 

8. IT SHALL BE TllE CONTRACTOR'S RESPONSIBILITY TO UNCOVER ALL 
EXISTING =CLAIMED WATER LTNFS BEING CONNECTED TO, AND TO 
VERIFY THE LOCATION, DEPTH, PLND SLZE OF PIPE, BEFORE ANY 
CONSTRUeTION BEGINS. 



9. ANY coNsmuc?'roN PERFORMED WITHOUT THE KNOWLEDGE OF THE 
GLUBK WATER RESOURCES INSPECTOR OR €ITS REPRESENTATWE IS 
LIABLE FOR EMOVAL AND REPLACEMENT AT THE CONTRACTOR'S 
EXPENSE. 

10. ALL FlIAMEs, COVERS, VALVE BOXES, LTC., SHALL BE ADJUSTED TO 
FINISIdED GRADE PRIOR TO PLACING OF ASPHALTIC CONCRETE SUWACE 
COURSE BY THE CONTRACTOR. VALVES MORE THAN 5 F T  IN DEPTH SHALL 
BE PROVIDED WITH EXTENSIONS. 

1 I .  THE CONTRACTOR SHALL SCHEDULE A PRE-CONSTRUCTION 
CONFERENCE WITH THE GLOBAL WATER RESOURCES INSPECTOR AT (602) 
550-3787 PRIOR TO START OF CONSTRUCTION. 

12. THE CONTRACTOR SHALL NOTLFY THE GLOBAL WATER RESOURCES 
INSPECTOR AT (602) 550-3787 AT LEAST 72 IIUURS IN ADVANCE OF ANY 
CONSTRUCTION . 

13. ALL RECLAMD WATER LINES SHALL BE PRESSURE AND LEAKAGE 
TESTED IN ACCORDANCE WITH MAG SECTION 610.14. RESULTS ARE TO BE 
GIVEN, IN WRITING, TO GLOBAL. WATER Rl33OURCES. 

14. ALL BENDS AND FITTINGS SHALL BE INSTALLED W E H  RESTMINED 
JOINTS IN ACCOEOANCE WITH MAG STANDARDS. CONCRETE THRUST 
BLOCKS AS A SUBSTITUTE FOR RESTRAINED JOINTS ARE NOT 
ACCEPTABLE. 

15. CONTRACTOR SHALL INSTALL LOCATING WIRE AND PURPLE 
LOCATING TAPE ONE FOOT ABOVE THE TOP OF RECLAIMED WATER LINES 
PRIOR TO BACZCFKL. 

16. ALL COPES OF TESTING RESULTS ARE TO BE GIVEN TO THE GLOBAL 
WATER RESOURCES INSPECTOR 
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623.580.9659 FAX 
WWW.GWRESOURCES.COM 

2.5' MIN 5 0  
6' HAX 

SCALE: N O M  DATE: MARCH 2005 WAIL NO. 1 

TOP OF CURB 

RaW.&I*".E. 

9' CTYP? I i/- FIRE HYDRANT 

-LAN& 

GRADE 
SIDEWM-K 

WITHOUT SlDEWALK 

R.aW. ! ! P.UL I 
kFIRE HYDRANT 

5' (TYP) 

{ 

2'5' 'IN TD 
4' MAX BASE FLANGE f@ y 

TOP OF CURB 
FINISH GRADE 
BEHIND SIDEWALK 

4' M A X  

WITH SIDEWALK 

!%?VALVE BOX COVERS SHACL BE LEVEL WITH THE ADACENT TOP OF CURB OR BACK [If SIDEW4LK. 
No VALVES SHALL BE LOCATED W SIDEWALKS. 
2, ALL FIRE HYDRANTS SHALL BE CLDW MEDALLION WITH A 4' MIN BURY DEPTH, 5-&' MAlN VALVE OPENING, 
ONE 4' PUMPER CMJNECTION. AND TWO 2-M' HDSE MYJNECTIWS. NO SUBSTITUTIONS ALLOWED. 

PHOENIX, ARIZONA 85027 
623.580.9600 PHONE 

I FIRE HYDRANT ASSEMBLY 

http://WWW.GWRESOURCES.COM
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4' SIDEWALK 15' MfN 

t 
' CURB 

AND GUTTER 

16' 

_-____________________ 
xSTI?EET 

1 
i 

25' 
21.5' 

-I---..--------- 

8' PUE 1 

S 

4 4  

\\ S 

GLOBAL WATER RESOURCES. LLC 
22601 NORTH 19TH AVENUE 

I 

STANDARD DETAILS 
- 

WWW.GWRESOURCES.COM SchLE: NoME DATE: MARCH 2005 DETAIL NO. 2 

PHOENIX, ARIZONA 85027 
623.580.9600 PHONE 

REV. 0 

1 TYPICAL STREET LAYOUT 

http://WWW.GWRESOURCES.COM


24' FOR 4' DIA MH'S 
36' FUR 5' DIA ?&I"' 

(TYP ALL AROUND) 

GLOBAL WATER RESOURCES, LLC 
22601 NORTH 19TH AVENUE 
SUITE 210 

CONCRETE ENCASEMENT  RING^ 
FROM FRAME AND CDVER TO 

BOTTOM OF CDNE SECTIW 

STANDARD DETA}LS 

NU FORMlNG REQUIRED. 

DATE: MARCH 2005 DETAIL NO. 3 WWW.GWRESOUflCES.COM SCALE: NONE 

30' WATER TIGHT MANHOLE 
FRAME AND COVER PER 
HAG STD DETAIL 423 r- 

REV. 0 

ATTACH FRAME AND CUVER 
DIRECTLY TU CDNE SECTIDN. / f  IKI NUT INSTALL ADJUSTING RINGS. 

WASH CJR POND 
BOTTOM 

PRECAST CONCRETE RISER 
SECTION PER MAG STD 
DETAIL 420-1, DD NOT 
INSTALL STEPS. 

i t  
A 

TUP Of SEWER SHALL 
BE LDCATED A MINIINJM- 

OF 2 FT BELUW THE 
100 YR SCOUR DEPTH 

PRECAST BASE SECTION. 
PROVIDE KNOCKCUTS 

AS REQUIRED. 

4' TYPICAL. 5' REQUIRED FOR 
'SEWERS > 15' OR DEPTHS > 10' 

PRECA 
HEIGHl 

8' TOR MH'S 10' OR LESS. 
12' FOR MH'S OVER 10' DEEP. 

N B i  COMPACT TO 95% MIN DENSITY PER MAG SPECIFICATIONS SECTSON 601. 

BASE 
'ARIES 

http://WWW.GWRESOUflCES.COM
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FLOW CHART FOR REQUEST AND APPROVAL 
OF WATER AND WASTEWATER SERVICE 

Plans Submitted in Accordance 
with the Local Governing 
Authority’s Procedures 

liequest for Service 

he-Design Mecling to Discuss 
Conformity with Master Plan 

and G’NR Standards 

I J 
Develop Infrastructure 

Coordination Agreement - 
“Wiil Serve” LeUer 

GWR Completes Capacity 
Assurance Forms 

\ 

\ 
.t 

Plans Approved 

All Rewired Permits Obtained 

,1-1 Start Construction 
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